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DERMAL THERAPY USING PHOSPHATE DERIVATIVES OF ELECTRON TRANSFER AGENTS 



Field of the Invention 

This invention relates to a method for treating preventing, alleviating symptoms or treating a 
skin condition using topical formulations. 

5 Background of the Invention 

Skin health 

The skin is the largest organ of the body, and, among other things, functions to protect the 
internal organs from external chemical, physical and pathological hazards. Normal skin is 
composed of an outer epidermis covering sub dermal layers, where each layer comprises 
10 different sections. The outer cornified layer of the epidermis possesses properties of 
strength, flexibility, high electrical impedance and dryness that retards penetration and 
proliferation of microorganisms. The cornified protective layer is formed by the migration of 
maturing keratinocytes that are formed at the junction of the dermis and epidermis. 

Vitamin E (tocopherol) is an essential part of skin metabolism and is known to be important 
15 for skin health, with deficiency manifesting as a cornified, scaly delicate skin, thickened 
epidermis, scaling, lesions, chronic infection, inflammation and erythema. Vitamin E is the 
main naturally occurring lipid soluble agent protecting the skin from stress, and is the main 
lipid soluble agent protecting the cell membrane lipids from peroxidation. 

Skin is subject to constant stress due to exposure to everyday elements - sun, wind and 
20 water. As a result, it is common for many cosmetic products such as lotions, moisturizers, 

shampoo and conditioners to contain vitamin E to assist in maintaining skin health. In order 

to assist in maintaining skin health, it is necessary for the vitamin E to reach the target area. 

The most direct method of achieving this targeting is to apply a topical formulation to the 

affected area. However, topical application of vitamin E to the skin using current formulations 
25 has variable success due to the skin's ability to erect an impenetrable barrier to many outside 

elements. It is important to provide for the penetration of vitamin E through the stratum 

corneum to the other parts of the epidermis and to the dermis. 

It is believed that topical formulations using tocopherol acetate have not been able to deliver 
adequate tocopherol for the epidermal and dermal layers, and therefore provide little benefit. 
30 As tocopheryl acetate is a lipidic material requiring formulation with an oil in water emulsion, 
absorption from such a formulation is inadequate. 
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Skin damage 

The skin is susceptible to damage by bacteria, trauma, aging, free radicals, physical stress 
and chemical agents. The symptoms resulting from this damage include inflammation, 
erythema, swelling, photo-aging, thickening of the epidermis, acne, and wrinkling. 

In response to stress, a variety of systems in the skin are believed to be activated and are 
also believed to regulate skin thickness. Cells in the epidermal-dermal junction maintain 
epidermal thickness. The nucleus of these cells controls the response to stress. When 
trauma occurs, oxygen permeates the epidermis and dermis and produces free radicals. It is 
thought that when epidermis is removed or damaged allowing increased oxygen permeation, 
protective mechanisms generate new epidermis. Such mechanisms are believed to involve 
phosphorylation of proteins generated when the oxygen concentration rises at the 
dermis/epidermis boundary. There is some evidence that tocopheryi phosphate is associated 
with proteins that are phosphorylated and become messengers that interact with the 
inflammatory response. 

Many skin diseases involve inflammation and increased conversion of dermis to epidermis. 
When cells are damaged by free radicals, physical stress or chemical agents, the injury sets 
off a defensive inflammatory response typically characterized by four fundamental symptoms; 
redness, pain, heat and swelling. The inflammatory response has protective and defensive 
roles that serve to remove harmful microbes, toxins or foreign materials at the site of injury 
and restore tissue homeostasis. Within minutes of sustaining an injury there is noticeable 
vasodilation with associated redness or wheal. Blood flow is improved to the damaged tissue 
and thereby increases available inflammatory mediators responsible for release of 
inflammatory immuno-modulators such as leukocytes that contribute significantly to the 
persistence of inflammation. During this process, the level of free radicals, pathogens and 
foreign bodies increases causing production of prostaglandin E 2 synthesized from 
arachadonic acid by peroxidation. This in turn suppresses the production of interleukin 2 
increasing vasodilation observed as redness or erythema. 

One example of a skin condition involving epidermal thickening is scleroderma. Treatment of 
scleroderma primarily deals with reducing symptoms such as epidermal thickening, and 
involves the administration of corticosteroids, penicillamine, colchicine and various 
immunosuppresive drugs. Drugs used to reduce thickened epidermis associated with 
scleroderma often need to be used on a chronic basis and are associated with side effects. 
For example, colchicine is associated with gastrointestinal upset and nausea, corticosteroids 
is associated with fluid, electrolyte, musculoskeletal, gastrointestinal, dermatological, 
neurological, endocrine, ophthalmic, metabolic and psychiatric disturbances, and 
penicillamine is associated with renal and hepatic toxicity, hematological disturbances, 
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gastrointestinal upset, taste changes, iron deficiency, muscular disorders, skin friability, and 
optical changes. 

Acne 

Acne vulgaris is a common inflammatory disorder of specialized follicles located exclusively 
5 on the face, chest and back, resulting in disfiguring and obstructive inflammatory lesions, 
scars or cysts. It is more typically known as acne and affects over 85% of adolescents and 
young adults. Although not clearly defined, it is basically understood that hormones, excess 
sebum and bacteria {Propionibacterium acnes) unite in susceptible individuals to obstruct 
skin follicles and lead to inflammatory processes that manifest clinically as erythematous 
10 papules, pustules or nodules. Initially, obstruction within the follicle is clinically undetectable 
and called microcomedones. As comedones enlarge they become clearly apparent as 
blackheads (open comedones) or whiteheads (closed comedones). These comedones may 
rupture to form erythematous papules, pustules or nodules that can develop pitted scars or 
mocules as the inflammation resolves. 

15 The typical acne cycle may be described as follows: (i) increased sebum production in 
pilosebaceous glands; (ii) hyperkeratinization resulting in coalescence of keratinocytes in a 
follicle forming a plug; (iii) colonization of microorganisms produces antigens and 
inflammation; (iv) lipid oxidation/hydrolysis produces free radicals and increased fatty acids, 
which further increases inflammation due to chemo tactic responses, which promote 

20 polymorphonuclear leucocytes; (v) buildup within the follicle of keratin and sebum causes the 
follicle to rupture into the epidermis and dermis, as the microscopic orifice is too small for the 
material to discharge from the skin surface; and (vi) release of keratin and sebum into layers 
of the epidermis and dermis produce highly inflamed papules as described above. 

Reported Developments 

25 Compounds such as vitamins E, A, C and K, tocotrienol, and ubiquinone are reputed valuable 
agents as supportive therapy in managing skin conditions. It has been established that 
vitamin E stabilizes lysosomes, interacts with eicosanoids to reduce prostaglandin E 2 
synthesis and increases interleukin 2 production resulting in anti-inflammatory and 
immunostimulating effects. Interleukin 2 (IL-2) production is known to increase mitosis and 

30 cytokines including activated T cells, thereby augmenting a rapid immune response to a 
particular antigen. This phenomenon is measurable within 48 to 72 hours after initiation and 
the likely source of the clinical benefits noted for vitamin E. These effects require adequate 
levels of vitamin E in an appropriate form, to be delivered to dermal layers to produce the 
required benefit. 

35 For many dermatological conditions, Vitamin E therapy has however not been substantiated 
by human studies. Effective delivery of tocopherol and other poorly absorbed or soluble 
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compounds required to initiate a beneficial effect can be difficult to achieve and delivery of ■ 
any reproducible benefit requires accumulation of an effective concentration of the 
compound. Further, vitamin E has even been associated with local adverse reactions 
including papular and follicular dermatitis. Topical and oral application of the Vitamin E 
acetate derivative, tocopheryl* acetate, has provided inconsistent results for the treatment 
and/or prevention of UV damage, skin cancer formation, immunosuppression in animals, the 
associated erythema, edema and skin sensitivity of sunburn, skin roughness, length of facial 
lines, wrinkle depth and wound healing. 

Acne treatments presently available for use are designed to inhibit one or more of the 
following factors, namely, (i) increased sebum, (ii) hyperkeratinization, and (iii) inflammation 
and inhibition of microorganisms. Examples of current active ingredients are the oxidant, 
benzoyl peroxide (antimicrobial), retinoids (reduction in keratinization by promoting cell 
turnover, normalizing keratinization of the pilosebaceous follicle, preventing obstruction, 
indirectly reducing inflammatory lesions and comedogenesis.), azelaic acid (inhibits 
keratinization, promotes cell turn-over and is mildly effective against microorganisms), 
salicylic acid (antimicrobial, sebum reducer and anti keratolytic) and sulfur. Current acne 
treatments commonly involve use of topical preparations of these agents as well as systemic 
antibiotics. These preparations have an antibacterial effect and reduce inflammation. 

Exemplary antibiotics incorporated in compositions includes the lincomycin family, 
erythromycin and tetracycline. Acne treatment compositions containing benzoyl peroxide are 
also known. Antibiotic-containing compositions are known which also include anti- 
inflammatory steroids. Attempts to improve the effectiveness of topical antibiotic 
compositions for use in the treatment of acne have taken a number of approaches. One 
approach is the use of skin-penetrating vehicle compositions that reportedly increase the 
skin's absorption of a physiologically active substance, including antibiotics. However, not all 
penetrating agents in combination with antibiotics are effective for the treatment of acne. For 
example, the use of a skin-penetrating vehicle results in an effective anti-acne composition 
with erythromycin but not with tetracycline. A further approach relates to the use of a 
composition containing two different active agents, such as erythromycin and Vitamin A acid 
or benzoyl peroxide. 

The reported topical anti-acne methods and compositions exhibit the disadvantages of limited 
effectiveness and frequent excessive adverse skin reactions. These treatments all have their 
drawbacks. For example, when benzoyl peroxide (a source of free radicals) is applied in 
acne treatment, scaliness results, indicating that free radicals may cause additional epidermal 
stress. 
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Sun damage 

Exposure to ultraviolet light and environmental stress and their combined detrimental effects 
of skin and even hair have been known for some time. Environmental stress in combination 
with UV light produces free radicals which are potent highly reactive peroxidase toxins which 
5 damage tissue cells leading to considerable skin conditions such as carcinogenesis and 
photoaging. Current knowledge in the areas of photobiology and photodermatology show 
that protection against the effects of UV light (in the range of 290-400 nm) is crucial to avoid 
the effects of sunburn, pigmentation, photoaging (solar elastosis), solar keratosis, skin 
cancers (melanoma and carcinoma) as well as immuno-suppression. 

10 the common use of broad-spectrum sunscreens which absorb UV light in the range of 290- 
400 nm is reflected in the myriad of products available in the marketplace. Although many 
formulators have included tocopherol as the acetate ester, it is not known how the acetate 
group is removed to allow the free tocopherol to become involved in skin metabolism. It is 
known that free tocopherol may be inflammatory and it has been found that poor dietary 

15 intake of tocopherol leads to sun-sensitive skin. . 

New products 

In our co-pending international patent application no PCT/AU 01/0 1476 we disclose a 
composition comprising the reaction product of: 

(a) one or more phosphate derivatives of one or more hydroxylated actives; and 

20 (b) one or more complexing agents selected from the group consisting of 

amphoteric surfactants, cationic surfactants, amino acids having nitrogen 
functional groups and proteins rich in these amino acids. 

The hydroxylated actives include the sub-group of electron transfer agents. The content of 
PCT/AU01/01476 is referred to and incorporated herein. 
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Summary of the Invention 

The present invention relates to our surprising finding that phosphate derivatives of electron 
transfer agents have properties which can prevent, alleviate the symptoms of, or treat a skin 
condition using benign compounds. 

According to a first aspect, of the invention, there is provided a method for preventing, 
alleviating symptoms or treating a skin condition, the method comprising topically 
administering to the skin of a subject a cosmetic or pharmaceutical topical formulation 
comprising an effective skin-penetrating amount of one or more phosphate derivatives of one 
or more electron transfer agents. 

Typically, the topical formulation further comprises a topically acceptable carrier. 

The term "skin conditions" is used herein to refer to disturbances in or injury to the structure, 
functioning and/or appearance of the skin, such disturbances may be mediated by oxidative 
or free radical sources. Such disturbances or injuries are typically manifested as various 
symptoms including but not limited to epidermal thickening, erythema, inflammation, 
comedone formation, scaling, heat, swelling, pain and excess sebum production. The skin 
conditions include deterioration of skin homeostasis, inflammation, erythema, wound, burn, 
sun sensitivity, dandruff, rosacea, dermatitis, gingivitis, sunburn, heat burn, psoriasis, insect 
bites, seborrheic dermatitis, calluses, corns, eczema, photo-aging, wrinkles, common warts, 
plantar warts, thickening of the epidermal layer and pigmentation. 

Such treatments may be effective alone or may be used with other active compounds such as 
antibiotics, antiseptics, antihistamines, disinfectants, antHnflammatories, keratolytic agents 
and sunscreens. One example of a suitable disinfectant is tea tree oil. 

The skin for which this method may be used includes the skin of humans and animals with 
similar skin types to humans, such as mammals. Under some situations, it may be useful to 
shave animal skin prior to use of the method according to the present invention to improve 
efficacy. 

The term "electron transfer agent" is used herein to refer to the class of chemicals which may 
be phosphorylated and which (in the non-phosphorylated form) can accept an electron to 
generate a relatively stable molecular radical or accept two electrons to allow the compound 
to participate in a reversible redox system. Examples of classes of electron transfer agent 
compounds that may be phosphorylated include hydroxy chromans including alpha, beta and 
gamma tocols and tocotrienols in enantiomeric and raecemic forms; quinols being the 
reduced forms of vitamin K1 and ubiquinone; hydroxy carotenoids including retinol; calciferol 
and ascorbic acid. 
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The term "hydroxy chroman" is used herein to refer to a class of compounds including a core 
dihydrobenzo-y-pyran bicyclic ring structure. The preferred hydroxy chromans include an 
isoprenoid side chain covalently bonded to the pyranyl carbon alpha to the pyranyl oxygen. 
The most preferred members of the isoprenoid dihydropyran class of compounds include the 
5 tocopherols, all of which include a hydroxyl group para to the pyranyl oxygen, and differ in 
their methyl substitution pattern about the fused benzo ring. These forms are referred to as 
the alpha, beta, gamma and delta forms of tocopherol. Other related compounds include the 
tocotrienols. 

The term "phosphate derivatives of electron transfer agents" comprises compounds 
10 covalently bound by means of an oxygen to the phosphorus atom of a phosphate group thus 
forming a carbon -oxygen -phosphorous bond. .The oxygen atom is typically derived from a 
hydroxyl group on the electron transfer agents. The phosphate derivative may exist in the 
form of a free phosphoric acid, a salt thereof, a di-phosphate ester thereby including two 
molecules of electron transfer agent, a mixed ester including two different compounds 
15 se | ec ted from electron transfer agents, a phosphatidyl compound wherein the free phosphate 
oxygen forms a bond with an alkyl or substituted alkyl group and complexes with amphoteric 
surfactants, cationic surfactants, amino acids having nitrogen functional groups and proteins 
rich in these amino acids. 

For example, tocopheryl phosphate may be provided mixed with ascorbyl phosphate or as an 
20 ascorbyl/tocopheryl phosphate. Similarly, ascorbyl phosphates may be combined with 
tocothenol phosphates and/or ubiquinol phosphates. Similarly, retinyl phosphate could be 
combined with tocopheryl phosphates and/or ascorbyl phosphates. Phosphorylation may be 
accomplished by any suitable method. Preferably, the hydroxyl group-containing electron 
transfer agent is phosphorylated using P 4 O 10 according to the method in international patent 
25 application no PCT/AU00/00452. Excess diphosphate derivatives may be hydrolyzed using 
methods known to those skilled in the art. 

The preferred phosphate derivatives of electron transfer agents which may be used in method 
of the invention include: 



(a) 


tocopheryl phosphates; 


(b) 


ascorbyl phosphates; 


(c) 


P:tocopheryl Prascorbyl phosphate diester, 


(d) 


ubiquinyl phosphates; 


(e) 


tocotrienol phosphates; 


(f) 


retinyl phosphates; and 
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(g) mixtures thereof. 

It has further been found that the reaction products of one or more phosphate derivatives of 
electron transfer agents and one or more complexing agents selected from the group 
consisting of amphoteric surfactants, cationic surfactants, amino acids having nitrogen 
functional groups and proteins rich in these amino acids are preferred for reducing 
deterioration of skin homeostasis or alleviating or treating skin conditions. 

Preferably, the topical formulation comprises about 0.01 to 30% by weight of the total 
composition of one or more complexes of one or more phosphate derivatives of one or more 
electron transfer agents. The formulation may comprise about 1 to 15%, about 1 to 5%, or 
about 1 to 3% by weight of the total composition of one or more complexes of one or more 
phosphate derivatives of one or more electron transfer agents. It will be appreciated that the 
amount of the one or more complexes of one or more phosphate derivatives of one or more 
electron transfer agents in a given formulation will can vary depending on the skin condition, 
the area of and type of skin to be treated, and the type or composition of the formulation. 

According to a second aspect of the invention, there is provided a method for preventing, 
alleviating symptoms or treating a skin condition, the method comprising topically 
administering to the skin of a subject a cosmetic or pharmaceutical topical formulation 
comprising an effective skin-penetrating amount of one or more complexes of one or more 
phosphate derivatives of one or more electron transfer agents. 

Typically, the topical formulation further comprises a topically acceptable carrier. 

The term "complexes of phosphate derivatives of one or more electron transfer agents" refers 
to the reaction product of one or more phosphate derivatives of one or more electron transfer 
agents and one or more complexing agents selected from the group consisting of amphoteric 
surfactants, cationic surfactants, amino acids having nitrogen functional groups and proteins 
rich in these amino acids as disclosed in international patent application no PCT/AU01/01476. 

The preferred complexes of phosphate derivatives of one or more . electron transfer agents 
which may be used in the method of the invention include the reaction products of a 
phosphate of an electron transfer agent selected from the group consisting of ascorbyl 
phosphates, retinyl phosphates, tocopheryl phosphates, tocotrienol phosphates and 
P:tocopheryl P:ascorbyl phosphate diesters; ubiquinyl phosphates or mixtures thereof with a 
complexing agent selected from the group consisting of arginine, histadine and tertiary 
substituted amines, such as those according to the following formula: 

NR 1 R 2 R 3 

wherein R 1 is chosen from the group comprising straight or branched chain mixed alkyl 
radicals from C6 to C22 and carbonyl derivatives thereof; 
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R 2 and R 3 are chosen independently from the group comprising H, CH 2 COOX, 
CH 2 CHOHCH 2 S0 3 X, CH 2 CHOHCH 2 OP0 3 X, CH 2 CH 2 COOX, CH 2 COOX, 

CH 2 CH 2 CHOHCH 2 S03X or CH 2 CH 2 CHOHCH 2 OP0 3 X and X is H, Na, K or atkanoiamine 
provided R 2 and R 3 are not both H; and 

5 wherein when R 1 is RCO then R 2 may be CH 3 and R 3 may be (CH 2 CH 2 )N(C 2 H 4 OH)- 
H 2 CHOP0 3 or R 2 and R 3 together may be N(CH 2 ) 2 N(C 2 H 4 OH)CH 2 COO-. 

Examples of such complexes of phosphate derivatives of one or more electron transfer 
agents are lauryliminodipropionic acid tocopheryl phosphates, ubiquinyl phosphate arginine 
complexes and retinyl phosphate histadine complexes. 

10 The term "effective skin-penetrating amount" is used herein to refer to an amount that 
penetrates the stratum corneum to reach the epidermal and dermal layers of the skin in an 
amount that is measurably effective in the reduction of one or more symptoms presented by a 
patient suffering from a skin condition. 

The term "topically acceptable carrier" is used herein to refer to a carrier considered by those 
15 skilled in the pharmaceutical, food or cosmetic arts to be non-toxic when used topically on 
human or other animal skin. 

For some skin conditions, alleviating or treating the symptoms such as inflammation or 
erythema will result in treatment of the skin condition. For example, acne, eczema, wrinkling, 
sunburn, heat burn, keratosis and wound repair may be treated by the methods of the present 
20 invention. 

For other skin conditions, alleviating or treating the symptoms may only partially alleviate the 
skin condition because the underlying causative medical condition is not addressed by the 
method. For example, treating the inflammation resulting from an allergy reaction will not 
address the influence of histamines causing the reaction. Other such skin conditions include 
25 psoriasis, acrodermatitis enteropathica, epidermolysis, gingivitis, lichenification, necrobiosis, 
dermatitis, scleroderma, ecthyma, ichthyosis, keloids and keratodermia. Full treatment or 
cure of these skin conditions may require use of additional treatments, for example, 
antihistamines, to target the driving force of allergic reactions. 

A typical topical formulation for use in the method of the invention comprises: 

30 (a) 0.1 to 10% by weight of the total composition of lauryliminodipropionic acid 

tocopheryl phosphate; 

(b) 0. 1 to 1 0% by weight of the total composition of glycerin; 



(c) 0.01 to 5% by weight of the total composition of trisodium EDTA; 
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(d) 0.01 to 5% by weight of the total composition of carbomer (Carbopol Ultrez 
10); 

(e) 0.1 to 10% by weight of the total composition of cetearyl alcohol (and) 
Ceteareth-20 (Phoenoxol T); ' 

(f) 0.1 to 5% by weight of the total composition of glyceryl stearate; 

(g) 0.1 to 10% by weight of the total composition of isopropyl myristate; 

(h) 0.1 to 10% by weight of the total composition of cetyl ethylhexanoate; 

(i) 0.1 to 10% by weight of the total composition of isocetyl behenate; 
0) 0.1 to 10% by weight of the total composition of oleyl erucate; 

(k) 0.01 to 5% by weight of the total composition of dimethicone; 

(I) 0.01 to 5% by weight of the total composition of triethanolamine; 

(m) 0.1 to 10% by weight of the total composition of propylene glycol, diazolidinyl 
urea, methylparaben, and propylparaben (Germaben II); and 

(n) balance of the total composition of water. 

The topical formulations used in the method of the invention may further comprise other 
active ingredients. Other active ingredients include but are not limited to antibiotics, 
antihistamines, antiseptics, disinfectants, antiinflammatories, keratolytic agents, steroids, 
antiandrogens, retinoids, salicylic acid, zinc oxide and sunscreens. One example of a 
suitable disinfectant is tea tree oil. 

In a third aspect of the invention, there is provided a pharmaceutical kit for the topical 
treatment of erythema and inflammation associated wiih a skin condition, the kit comprising a 
first set of components and a second set of components, wherein said first set of components 
is selected from the group consisting of antibiotics, antihistamines, disinfectants, antiseptics, 
salicylic acid, a vitamin A derivative, antiinflammatories, keratolytic agents, sunscreens, and 
mixtures thereof; and said second set of components comprises one or more complexes of 
one or more phosphate derivatives of one or more electron transfer agents, wherein said first 
and second sets of components when mixed together form a composition for the topical 
treatment of a skin condition. 

The term "antibiotic" is used herein to refer to chemical compounds having "antimicrobial" 
activity including bactericidal and/or bacteria static properties against microbes normally 
found in the skin of a patient suffering from acne, for example Propionibacterium acnes. 
Exemplary antibiotics include erythromycin, antibiotics of the lincomycin family, 
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cephalosporins such as cephalexin, 7-(d-a-amino-a-phenylacetamido)- 3-methyl-3-cephem-4- 
carboxylic acid monohydrate, and the tetracyclines. 

The term "antibiotic of the lincomycin family" is used herein to refer to a class of antibiotic 
substances originally recovered from streptomyces lincolnensis. Exemplary antibiotics include 
5 lincomycin and clindamycin and their pharmaceutical^ acceptable salts and esters such as 
their hydrochlorides and phosphates. Lincomycin is a derivative of the amino acid trans-L-4- 
.alpha-propyl-hygrinic acid coupled to a derivative of an octose substituted by a 
methylmercaptyl group. Clindamycin is the 7-deoxy, 7-chloro derivative of lincomycin, and is 
otherwise known as methyl 7-chloro-6,7,8,trideoxy-6-[[(1-methyl-4-propyl-2- 
10 pyrrolidinyl)carbonyl]amino]-1-thio-L-threo-.alpha.-D-galacto-octopyranoside. 

The term "antibiotic of the tetracycline family" is used herein to refer to a class of antibiotic 
substances originally recovered from streptomyces aureofaciens. Exemplary tetracyclines 
include chlortetracycline, oxytetracycline, tetracycline, demeclocycline, rolitetracycline, 
methacycline and doxycycline and their pharmaceutically acceptable salts such as acid 
15 addition salts, for example, their hydrochloride salts. Tetracycline is otherwise known as 4- 
(Dimethylamino)-1, 4,43,5,53,6,11, 12a-octahydro3,6,12,12a-pentahydroxy-6-methyl-1,- 
lldioxo-2-naphthacene-carboxamide. 

In a fourth aspect, of the invention, there is provided use of an effective skin-penetrating 
amount of one or more complexes of one or more phosphate derivatives of one or more 
20 electron transfer agents for preventing, alleviating symptoms or treating a skin condition of a 
subject. 

In a fifth aspect of the invention, there is provided use of an effective skin-penetrating amount 
of one or more complexes of one or more phosphate derivatives of one or more electron 
transfer agents in the manufacture of a medicament for preventing, alleviating symptoms or 
25 treating a skin condition of a subject. 

An advantage of the present invention relates to the surprising speedy onset of effectiveness 
and reproducibility of clinical benefit. 

Detailed Description of the Invention 

The invention provides a general and benign treatment for preventing, alleviating symptoms 
30 or treating a skin condition. The treatment has been used for a wide variety of skin conditions 
that show an inflammatory or erythema response, and it has been successful where the 
causative agent has been removed. Excellent results have also been shown where the 
treatment is used before trauma or as prophylaxis to avoid erythema or inflammation. The 
treatment is unusual that it is emollient which can also limit pain and scarring. It is also noted 
35 that the epidermis is not thickened as is found after normal repair takes place. 
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The topical application of phosphate derivatives of electron transfer agents to a subject 
suffering from acne according to the present invention results in the rapid transport of electron 
transfer agent phosphate complexes through the stratum corneum and into the epidermis and 
dermis, with the consequences of reducing erythema (redness) due to acne, reduction of 
comedones, particularly reduction in the elevation of and inflammation of acne lesions, 
transformation of acne papules into macules (pink flat slightly raised acne lesions associated 
with terminal stages of acne), and thinning and softening of the epidermis. The method and 
composition according to the present invention can also be used prophylactically to assist in 
the regulation of epidermal biology, that is keratinization, thus preventing the appearance of 
acne comedones. 

For the treatment or prevention of acne, the method of the invention would typically involve 
the daily use of a formulation according to the invention containing an amount in the range of 
1 to 3% of one or more phosphate derivatives of one or more electron transfer agents. 
Preferably, the formulation would contain 1 to 3% of one or more complexes of one or more 
phosphate derivatives of one or more electron transfer agents. It is recommended that the 
formulation as. a cream is liberally applied after cleansing to the areas that are susceptible to 
comedones, paying particular attention to areas that show some erythema. It has been found 
that gentle rubbing until the cream has been absorbed into the outer layers of the skin 
increases efficacy by ensuring that cream is not accidentally removed by the wiping action of 
clothes etc. Similarly, if a gel composition is used, wait for the gel to dry to avoid accidental 
removal. Where there is reason for suspecting an infection of the comedone, it is 
recommended that an antibiotic or disinfectant be applied prior to the use of the cream, as the 
phosphate derivatives of one or more electron transfer agents is not thought to have 
significant antibiotic activity. It has been found that tea tree oil is a suitable disinfectant. 

For the treatment or prevention of rosacea, the method would typically involve the daily use of 
a formulation according to the invention containing an amount in the range of 1 to 3% of one 
or more phosphate derivatives of one or more electron transfer agents. Preferably, the 
formulation would contain 1 to 3% of one or more complexes of one or more phosphate 
derivatives of one or more electron transfer agents. 

The topical application of phosphate derivatives, of electron transfer agents to a subject 
suffering from scalding or excess exposure to the sun or chemical irritants, such as urea or 
urea products, if applied soon after the exposure results in the rapid transport of electron 
transfer agent phosphate complexes through the epidermis and into dermis, with the 
consequences of reducing erythema and pain, thinning and softening of the epidermis after 
only two to three days of use, and subsequently the reduction in the depth of wrinkles. 

It is recommended that a formulation comprising 3% of one or more complexes of one or 
more phosphate derivatives of one or more electron transfer agents be used when there is 
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reason to believe there is extensive damage such as sunburn or a formulation comprising 1% 
of one or more complexes of one or more phosphate derivatives of one or more electron 
transfer agents when prophylaxis is needed. The cream should be applied with gentle 
rubbing until effectively absorbed into the dermal layer. It should be noted that the erythema 
5 should be significantly attenuated within three' minutes otherwise it is suggested that further 
cream be applied until the erythema is visibly attenuated. 

For prophylactic use (eg protection from sunburn) it is recommended that formulation 
comprising 3% of one or more complexes of one or more phosphate derivatives of one or 
more electron transfer agents be applied at least 30 minutes prior to sun exposure. The 
10 cream should be applied liberally and to those areas of UV exposure. As an effective after 
sun care treatment, formulation comprising 1 to 3% of one or more complexes of one or more 
phosphate derivatives of one or more electron transfer agents should again be applied 
liberally over the affected areas for at least 3 days or until symptoms of inflammation such as 
pain and erythema have been suitably reduced. 

15 For treatment of insect bites and stings, it is suggested that a liberal amount of a formulation 
comprising 3% or more of one or more complexes of one or more phosphate derivatives of 
one or more electron transfer agents be applied as soon as possible after sustaining the 
injury. 

For treatment of dermatitis, it is suggested, that formulation comprising 3% or more of one or 
20 more complexes of one or more phosphate derivatives of one or more electron transfer 
agents be applied upon presentation of typical inflammatory symptoms. The cream should be 
applied liberally to the affected area(s) and rubbed adequately into the skin to promote 
absorption. As an effective adjunct to treatment, formulation comprising 1 to 3% of one or 
more complexes of one or more phosphate derivatives of one or more electron transfer 
25 agents should be used to treat the affected areas until symptoms have been suitably reduced. 

The phosphate derivatives of one or more electron transfer agents can be used alone or in 
combination with chemical and physical sunscreens to produce compositions, which exhibit 
enhanced overall protection from most forms of currently known oxidative tissue stressors. 
The compositions of the invention can be used as either or both pre and post-treatment to 
30 skin exposed to oxidative stress from any of the aforementioned stress factors. Furthermore, 
the phosphate derivatives of one or more : electron transfer agents may include ascorbyl 
phosphates (that is, Vitamin C) to further promote healthy skin. 

We have found that the increased penetration of tocopheryl phosphate complexes or other 
suitable phosphate complexes results in reduction of erythema and is likely to reduce 
35 epidermal thickening. Without wishing to be bound by theory, we believe that the reduction in 
erythema relates to the function of prostaglandins in the skin and the mechanism by which 
new skin is generated following trauma. This involves a variety of biochemical processes as 
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well as the general immune system to rapidly replace the damaged cells and restore integrity. 
Although regulation of skin thickness is not entirely clear, the process is known to rely on 
binding of T cell growth factors to their receptors. This initiates a series of poorly understood 
events that culminate in mitotic activity or cutaneous growth. Interestingly, the process 
5 involves phosphorylation of several different T cell membrane and cytoplasmic second 
messenger proteins. Biochemistry of this second messenger signaling system is thought to 
rely on a phosphatase regulating T cell activation events. Tocopheryl phosphate has been 
shown to regulate phosphorylation of the membrane messenger or signal proteins. The 
same phosphatase then converts excess free tocopherol to tocopheryl phosphate preventing 
10 pro-oxidation. This auto regulatory feedback mechanism causes a steeper oxygen gradient 
and thinner epidermis. 

Vitamins A, C, E, ubiquinol and bioactive compounds interact in a cascade to progressively 
reduce the chemical energy of the resultant free radicals and eventually annihilate them with 
counter free radicals. We also believe that tocopheryl phosphate supplementation stimulates 

15 activity of, regenerates and/or mobilizes transfer of retinyl phosphate producing all the 
benefits of vitamin A in the skin such as reduced keratinization of the pilosebaceous follicle 
and inflammation occurring with acne. Like vitamin E, vitamin A membrane absorption 
appears to be an active process. Dietary retinoids are transported across the intestinal 
membrane as retinyl phosphate, which has higher affinity for a membrane transfer protein 

20 (phosphatase). Topically delivered retinoids would also be better absorbed and quicker 
acting if delivered as the complexes of retinyl phosphate derivatives in accordance with the 
present invention. 

We believe that tocopherol is one of the important guardians of the aforesaid phosphatase 
reaction. We therefore believe that increased availability of tocopherol, in the skin due to the 
25 formulation of the invention enhances the healing process or regulates normal homeostasis. 
The clinical benefit observed as a result of the higher skin penetration of tocopherol by the 
practice of the present invention is manifest as rapid reduction in erythema, amelioration of 
swelling and regulation of keratinosis that improve skin appearance, reduce epidermal 
thickness or crustiness and increase skin softness. 

30 Electron transfer agents are physiologically important in the interfacial region where the 
dermis crosses over to epidermis, we have found that elevating the concentration of such 
agents leads to thinning and plasticising of the epidermis. This greater plasticity of the 
epidermis leads to an alleviation of the hardening of the skin from photo-aging and 
importantly removal of wrinkles. 

35 A person skilled in the art will know what components may be used as the topically 
acceptable carrier for the compositions of the present invention. These will include excipients 
such as solvents, surfactants, emollients, preservatives, colorants, fragrances and the like. 



WO 03/011303 



PCT/A 1102/01 003 



-15- 

The topical formulation used in the present invention may include additional surface-active 
agent or dispersing agent to disperse uniformly the active ingredients. A preferred 
composition includes a second surface-active agent Such agents include the esters of 
polyols and sugars, the products of the condensation of ethylene oxide with fatty acids, fatty 
5 alcohols, long-chain alkylphenols, long-chain mercaptans, long chain amides, polyethers of 
polyhydroxylated fatty alcohols and alkylpolyglycol ethers which are included in an amount of 
from about 2% to about 6% by weight. 

The topical formulation may be in the form of various cosmetic products including 
antiperspirant sticks, deodorant sticks, sunscreens, facial cleansers, make-up removers, hair 
10 pomades, facial gels, oil in water moisturizers, lotions, conditioners, shampoos, conditioning 
shampoos, toothpaste, and foaming body washes. 

A preferred composition for oily skin is in the form of an aqueous gel, and the most preferred 
composition is an aqueous alcoholic gel. The aqueous gel is preferred for use on oily skin, 
typically associated with acne. However, liquid suspensions and emulsions, as well as 
15 creams, ointments and powders are acceptable. 

The method of the invention may involve delivery of the topical formulation via any suitable 
pharmaceutical delivery system applied to the skin including patches, gels, depots, plasters, 
. aerosols and sustained or delayed release systems designed to alter absorption kinetics. 

The topical formulation used in the method may be applied either simultaneously with or 
20 shortly prior to or after the application of another active ingredient selected from the group 
consisting of antibiotics, antihistamines, antiseptics, antiinflammatories, keratolytic agents, 
sunscreens and mixtures thereof to the skin of a patient suffering from erythema or 
inflammation associated with a skin condition. The other active ingredient may be applied as 
part of the topical formulation used in the method of the invention or they may separately be 
25 applied to the skin. In the latter practice, the other active ingredient is applied first to the skin 
and immediately or shortly thereafter the electron transfer agent phosphate complexes is 
applied or, the order of application is reversed. 

If the topical formulation used in the method of the invention includes an antibiotic, the 
antibiotic may be present in an amount of about 0.01 to about 5 weight percent of the total 
30 composition, and preferably from about 0.1 to about 3 weight percent. Preferred antibiotics 
include erythromycin, or an antibiotic from the lincomycin or tetracycline families, a preferred 
form of the composition comprising tocopheryl phosphate complex and erythromycin or 
clindamycin or tetracycline or a pharmaceutical^ acceptable salt or ester thereof. 

The gelling agent used in a preferred composition used in the method of this invention may 
35 be selected both as to type and quantity to give products of various viscosities. A variety of 
gelling agents may be used for the present purposes. Preferred gelling agents are pure 
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microcrystalline cellulose, colloidal magnesium silicate, hydroxypropyl methylcellulose and 
the so-called, hydroxylated vinylic polymers, particularly, those disclosed in U.S. Pat. No. 
2,798,053. Those hydroxylated vinylic polymers of special interest herein can be described 
generally as interpolymers prepared from a monomeric mixture comprising a mono-olefinic 
acrylic acid and about 0.1% to about 10% by weight of the other monomers in the monomeric 
mixture of polyether of an oligosaccharide having hydroxyl groups which are etherified with 
allyl groups, said oligosaccharide containing at least two allyl groups per oligosaccharide 
molecule. Commercially available interpolymers of this type are marketed under the 
trademark Carbopols®. These are described as being polymers of acrylic acid cross-linked ' 
with about 1% of a polyalkyl ether of sucrose having an average of about 5.8 alkyl groups for 
each sucrose molecule. These polymers have molecular weight in the order of magnitude of 
1,000,000. Such polymers are available from the B.F. Goodrich Chemical Company and are 
sold under such trademarks as Carbopol®. 940 and Carbopol®. 941. Closely related 
copolymers, such as Carbopol®. 1342 are also acceptable. 

The amount of gelling agent included in the present preferred gel composition can range from 
about 0.1 to about 15% by weight, and preferably from about 0.5 to about 3% by weight, 
based on the total weight of the composition. 

One type of preparation may comprise a two-component system, wherein one component 
comprises the antibiotic in stable form and the other component comprises the electron 
transfer agent phosphate complexes component. Another type of preparation comprises a 
composition in which the two active ingredients are stabilized as described hereinabove and 
may coexist relatively unchanged at temperatures conventionally employed for the storage of 
clindamycin or tetracycline solutions. Conventional pharmaceutical processes may be used in 
making up these common forms of topical compositions. 

EXAMPLES 

The following examples are illustrative of the present invention. In addition, the formulations 
in the examples in our co-pending international patent application no PCT/AU 01/0 1476 may 
be used in methods according to the invention. 
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Study Example 1 

This clinical study illustrated the efficacy of the a tocopheryi phosphate complex formulation 
when used in the method of treating patients with acne according to the invention. 

A tocopheryi phosphate amphoteric complex formulation (TPC2) was prepared as follows: 



lauryliminodipropionic acid tocopheryi phosphate (30%) 


10.00 




Carbomer ultrez 3% 


12.00 




Preservative DMDMH 


0.10 




Triethanolamine 99% 


0.25 




D&C red 33 (0.4)% 


0.02 




Distilled water 


77.63 





5 The control formulation was the vehicle without lauryliminodipropionic acid tocopheryi 
phosphate. 

Pharmaceutical formulations suitable for use in treating acne can include: 

(a) 1 to 1 0% by weight of the total composition of lauryliminodipropionic acid 
tocopheryi phosphate; 

10 (b) 0.1 to 10% by weight of the. total composition of Carbomer ultrez 3%; . 

(c) 0.1 to 10% by weight of the total composition of triethanolamine; 

(d) optional colouring agents and preservatives; and 

(e) balance of the total composition of water. 

Method 

15 At screening (Visit 1), prospective human patients were examined for the presence of 
inflammatory papules on the face. Patients qualified for study participation by having at least 
four equivalent inflammatory papules on the face (two on each side of the face), and a score 
of 3-5 on the Modified Cook Acne grading scale (see below). Qualified patients completed a 
health and eligibility questionnaire and signed an informed consent agreement. 

20 At baseline (Visit 2), patients had a minimum of four equivalent inflammatory papules 
evaluated (equivalency was based on color and elevation). Each of the patient's papules 
were graded for lesion erythema and lesion elevation using an analog scale where 0 = 
none/flat and 10 = severe/very elevated. Irritation (erythema and scaling) surrounding each 
lesion was evaluated using a five-point scale (see Clinical Grading Scales below), and the 

25 grader recorded whether or not the lesion had resolved to a macule. Patients completed a 
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seif-assessment questionnaire to rate their perception of product benefit, and received two 
test materials (a tocopheryi phosphate complex treatment and a vehicle control), one to use 
on the right side of the face and one to use on the left side of the face according to a 
predetermined randomization. Patients also received a bar of Dove® (manufactured by Lever 
5 Brothers, USA) soap for facial cleansing and a daily diary. Patients were shown how to use 
the products prior to leaving the clinic, and were instructed to dispense the products onto 
clean fingertips and apply to designated blemishes nightly. Patients returned to the clinic 
after one (Visit 3), two (Visit 4), and five days (Visit 5) of product use and participated in 
clinical grading procedures as described for baseline. At the final study visit, patients 
1 0 returned any unused products and completed daily diaries. 

Clinical Grading Scales 

(a) Modified Cook Acne Grading Scale 

0 Facial skin need not be perfectly clear A few scattered comedones or 
papules may be present, but these should be visible only on close 
examination. 

1 Comedones and small papules are present and noticeable from a distance 
of 1-3 ft away. 

2 About one fourth of facial area is involved, with small papules (about six to 
12) and comedones. A few pustules or large prominent papules may be 
present 

3 Approximately 30% (26-49%) of facial area is involved with small papules 
(13 to 20) and small comedones. A few pustules or large prominent papules 
may be present. 

4 About half of facial area is involved, with small papules and large or small 
comedones. A few pustules or large prominent papules are usually present. 
(If lesions are generally large, subject may have a grade 4 severity, although 
less than half of facial area is involved.) 

5 More than half (51-74%) of facial area is involved with large and small 
papules and comedones. (Lesser facial area of involvement is permissible if 
inflammatory lesions are large.) A moderate number of pustules are usually 
present, some of which may be large. 

6 About three fourths of facial area is involved, with papules and/or large open 
comedones. (Lesser facial area of involvement is permissible if 
inflammatory lesions are large.) Numerous pustules are usually present, 
some of which may be large. 
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Greater than 75% but less than 85% of facial area is involved, with the 
majority of lesions being papules and large open comedones. Pustules may 
be large and prominent. 

Practically all of facial area is involved. Large prominent pustules are 
usually visible. Lesions are usually highly inflammatory. Other types of acne 
(such as conglobata, including sinus and cystic types) may be present 



(b) Surrounding Skin Erythema (pop. not screened for this) 



0 
1 

2 
3 
4 



None 

Very Mild (Barely perceptible redness/edema) 
Mild (Perceptible, but mild redness/edema) 
Moderate (Obvious redness/edema) 
Severe (Marked, uniform redness/edema) 



(c) Surrounding Skin Scaling 



0 
1 

2 
3 



None dryness/scaling 

Mild dryness (Fine powdery appearance, barely perceptible) 

Mild/Moderate dryness (Definite powdery appearance with some lifting edges) 

Moderate dryness (Lifting edges over most of the grading site, some large 
loosely attached flakes) 

Severe dryness (Large, loosely attached flakes over most of the grading area, 
possible fissuring) 



(d) Lesion Scoring (analog scale) 



Elevation 


0 = flat 


10 = 


very elevated 


Erythema 


0 = none 


10 = 


severe 



10 



Clinical grading parameters for each visit were compared to baseline using a Paired t-Test. 
Comparisons between the treatments were made using ANOVA with Fisher's LSD. 
Frequency tables displaying papule to macule transition were created for each test material 
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across time. Self-assessment questionnaires were tabulated and compared between the 
treatments using ANOVA with Fisher's LSD. All statistical comparisons were performed at p < 
0.05 significance level. 

Results 

At baseline, and after one, two, and five days of test material use, patients were evaluated for 
lesion elevation and erythema, and surrounding skin scaling and erythema. The following 
table presents the results of the clinical grading. Mean scores are presented for each 
parameter at each grading time-point. 

Results Of Facial Examinations 





TPC2 


Control 




Baseline 


Day 2 


Day 3 


Day 6 


Baseline 


Day 2 


Day 3 


Day 6 




(Visit 2) 


(Visit 3) 


(Visit 4) 


(Visit 5) 


(Visit 2) 


(Visit 3) 


(Visit 4) 


(Visit 5) 


Surrounding 
erythema 


0.90 


0.40f 


0.60f 


0.45t 


1.00 


0.20t 


0.40f 


0.55f 


Surrounding scaling 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


Lesion elevation 


4.05 


3.56f 


2.80f 


0.94f 


4.08 


3.88 


3.24f 


2.36f 


Lesion erythema 


3.93 


3.55f 


2.84f 


1.08f 


4.14 


3.89t 


3.15f 


2.31f 



t Statistically significant (p<0.05) decrease compared to baseline 
Papule To Macule Transition Frequency 

This table presents the papule to macule transition frequency for each treatment. Papule to 
macule transition indicates the treatment responsiveness/acne resolution dynamics. 
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Visit 2 
(Baseline) 


Visit 3 
(Day 2) 


Visit 4 
(Day 3) 


Visit 5 
(Day 6) 


TPC2 


Papules 


20 


20 


19 


11 


Macules 


0 


0 


1 


9 


Control 


Papules 


20 


20 


20 


19 


Macules 


0 


0 


0 


1 



Results of this study show that TPC2 is significantly better than the vehicle in reducing the 
elevation of inflammatory acne (papules and pustules). This significant difference in 
5 reduction of lesion elevation was observed at days .2 and 6 of the study. TPC2 also 
significantly outperformed the vehicle in reducing inflammatory lesion redness by day 6 of the 
treatment period. 

By day 6 of the treatment period, 9 out of 20 inflammatory lesions (45%) treated with TPC2 
transformed into the macules, while only 1 out of 20 inflammatory lesions (5%) treated with 
10 the vehicle transformed into macules. Macules are considered the terminal stage of an 
inflammatory lesion before it resolves. TPC2 appears to help facilitate the transition of 
papules and pustules into macules. Results of the self-assessment questionnaires showed 
that by day 6, 90% of the subjects felt that TPC2 outperformed the Control in improving the 
appearance of papules and pustules. 

15 Results of the study support the effectiveness of the present invention. Repetitive topical 
applications of a composition containing TPC2 are an effective therapy for reducing the 
elevation, redness and infection of inflammatory acne lesions in the acute stage of 
development. Current topical acne therapies improve inflammatory acne lesions either by 
promoting bactericidal activity (e.g. benzoyl peroxide) or keryolytic activity (e.g. salicylic acid 

20 or retinoids). The tocopherol phosphate amphoteric complex according to the invention does 
not have anti-microbial activity, in the traditional sense. The composition has surface activity 
and substantivity to keratin fibre that may slow down the keratinization process on the 
follicular cell walls and prevent or inhibit coalescence of the keratin through a peptizing effect 
at the liquid-solid interface (sebum- follicular cell wall). In addition, the formulation may inhibit 

25 or regulate the production of sebum and inhibit the generation of free radicals and or fatty 
acid levels, which indirectly leads to a lack of nutrient for microorganisms. It is also possible 
that high penetration of the tocopheryl phosphate amphoteric complex into the skin elicits a 
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positive immune response, which restores the homeostasis within the skin and mitigates the 
pathology producing papules. 

The method according to the invention is effective in reducing the size of the lesions from the 
papule stage to the macule stage, which is the final stage of acne. 

Based on these results, similar results may be expected for other complexes of phosphate 
derivatives of electron transfer agents such as lauryliminodipropionic acid ubiquinyl 
phosphates; ubiquinyl phosphate arginine complexes; retinyl phosphate histadine complexes; 
oleyliminodipentanoic acid ascorbyl phosphates; linoleyliminidibutanoic acid tocotrienol 
phosphates; and palmyliminodiproprionicacid P:tocopheryl P:ascorbyl phosphate diesters. 

Study Example 2 

This study was conducted to determine the efficacy of tocopheryl phosphate complexes in 
improving clinical signs of erythema on patients as compared to tocopheryl acetate, a 
placebo, and reference controls. 

Method 

Five female human patients completed the study. Table 1 presents each patient's ethnicity, 
date of birth, and Fitzpatrick skin classification*. Ethnicity information was obtained from each 
patient's health and eligibility questionnaire. 



Table 1: Patient Information 



Subject 
Number 


Ethnicity 


Date of 
Birth 


Fitzpatrick 
Classification 


002 


Caucasian 


05/19/68 


II 


003 


Caucasian 


12/21/58 


II 


004 


Caucasian 


05/03/78 


II 


006 


Vietnamese 


04/20/63 


II 


007 


Caucasian 


01/24/65 


II 



* The Fitzpatrick skin classification is based on the skin's unprotected response to the first 
30 to 45 minutes of sun exposure after a winter season without sun exposure: 

I Always burns easily; never tans 

II Always burns easily; tans minimally 

III Burns moderately; tans gradually 
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MED Determination (Day 1 and Day 2) 

At Visit 1 , prospective patients were examined on the back for the presence of scars, 
birthmarks, moles, vitiligo, keloids, skin abnormalities, tanning, erythema, or any other dermal 
5 markings. Patients who did not exhibit a skin condition that would interfere with the study 
qualified for study participation. Patients completed a health and eligibility questionnaire, and 
signed an informed consent agreement and a photography release form. 

Each patient's inherent or unprotected MED (minimal erythema dose) was determined on the 
lower back. To determine the MED, each patient received approximately seven irradiation 
10 exposures on seven adjacent unprotected skin sites on the lower back. Each exposure 
represented a 25% increase in energy over the previous exposure. The sites were examined 
by a clinical grader for immediate erythema and immediate pigment darkening after the 
completion of each exposure. 

UV radiation was supplied by an artificial source, which has a spectral output in the ultraviolet 
15 range comparable to that of the natural solar spectrum. A single port solar simulator with a 
150-watt xenon arc lamp (Model 16S, Solar UV Simulator, Solar Light Co., Philadelphia) was 
used for irradiation. UVA and UVB radiation was obtained by using a combination of the UG- 
5 or UG-11 and WG-320 filters (Schott Glass Technologies) placed in the radiation path of the 
solar simulator. At a distance of 3 inches from the lamp housing (the distance at which 
20 radiation will strike the skin), the lamp emitted a 1 cm diameter u spot" of radiation. The 
radiation of the xenon bulb was measured using the 3D-600 meter (Solar light Co.) and 
measurements were taken at least 30 minutes after lamp warm-up. UVA/UVB radiation 
output was recorded in MED/hr/cm2 prior to MED determination and each day of irradiation. 

At Visit 2, approximately 22 to 24 hours after completion of irradiation at Visit 1, the irradiated 
25 sites were examined for erythema using the following scale: 

No visible erythema 

? Questionable response; unclear 

+ Erythema, extending to the borders (MED) 

++ Erythema, with or without edema present 

The site receiving the lowest dose of UV, which produced the first perceptible redness 
reaction with clearly defined borders (+), was selected as the MED for the patient. 

Then during the pre-treatment and post-treatment phase, the patients were occlusively 
patched with a set of the following test materials on opposite sides of the lower back: 
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90/1 (3% lauryliminodipropionic add 
tocopheryl phosphate) 


Composition prepared as per example 3 below. 


90/2 (1% lauryliminodipropionic acid 
tocopheryl phosphate) 


Composition of example 3 diluted to 1% active with 
water 


90/3 (0.5% lauryliminodipropionic acid 
tocopheryl phosphate) 


Composition of example 3 diluted to 0.5% active 
with water 


90/4 (3% tocopheryl acetate) 


Composition of example 3 with the 
lauryliminodipropionic acid tocopheryl phosphate 
replaced with tocopheryl acetate 


90/5 (Placebo) 


Composition of example 3 without the 
lauryliminodipropionic acid tocopheryl phosphate 


Steroid cream 0.1% - reference control 


Commercial anti-inflammatory, product where one 
gram of cream contains 1 mg mometasone furoate 
in an cream base of hexylene glycol, phosphoric 
acid, propylene glycol stearate, steryl alcohol and 
ceteareth-20, titanium dioxide, aluminium starch 
octenylsuccinate, white wax, white petrolatum and 
purified water. 


Banana Boat™ Aloe Vera Gel - 
reference control 


Commercial product of Sun Pharmaceuticals, USA. 


Undosed patch - untreated control 





Pre-Treatment Evaluation Phase (Day 2 through Day 10) 

Patches were applied (to one side of the back) for three consecutive days (Day 2, Day 3, and 
Day 4), with the exception of the patch containing Banana Boat™ Aloe Vera Gel which was 
5 patched on Day 3, Day 4, and Day 5. All patches were worn for approximately 24 hours and 
removed by clinic staff. On Day 6, patches were removed by clinic staff and sites were wiped 
with .dry gauze. The test and untreated sites received 1 .0 MED of UVA/UVB light. 

On Day 7 (approximately 24 hours post UV exposure) and on Day 8, Day 9, and Day 10, 
each test site was clinically graded for erythema and Minolta Chromameter (a*) 
10 measurements were taken to assess skin color. Results of the erythema grading were 
recorded using an analog scale, where 0 = no redness and 10 = bright redness. Minolta 
Chromameter a* measurements were taken to measure the red/green color component of the 
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skin. Increases in the a* value were indicative of increasing erythema or red tone due to 
vascularization. Subjects 1 backs were photographed on Day 7, Day 8, and Day 10. 

Post-Treatment Evaluation Phase (Day 3 through Day 7) 

On Day 3, patients received 2.0 MED of UVA/UVB light on one side of the back (opposite of 
5 pre-treatment side). Immediately after UVA/UVB exposure, subjects were occlusively 

patched with the treatments on the post-treatment side of the lower back. The patches were 
applied for three consecutive days (Day 3, Day 4, and Day 5). Patches were worn for 
approximately 24 hours and removed by clinic staff. Clinical grading of erythema and 
Chromameter a* measurements were performed at each test site on Day 4, Day 5, Day 6, 
10 and Day 7. Patients' backs were photographed on Day 4, Day 5, and Day 7. 

Results 

Minolta Chromameter measurements (a*) were taken to assess skin color (erythema) and 
clinical grading of erythema was performed for each test site on the indicated days: 

• Pre-treatment: Day 7, Day 8, Day 9, and Day 10 

15 • Post-treatment: Day 4, Day 5, Day 6, and Day 7 

The following tables present the results of the erythema grading and Chromameter 
measurements. Mean scores are presented for each test material at each time point. A 
decrease in mean values indicates an improvement/reduction in erythema and redness. 
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PRE-TREATMENT EVALUATION 


Clinical Grading of Erythema 


Chromameter (a*) 


Day 7 


Day 8 


Day 9. 


Day 10 


Day 7 


Day 8 


Day 9 


Day 10 


90/1 


1.10 


0.80 


0.30 


0.30 


9.13 


9.40 


7.66 


8.35 


90/2 


1.10 


0.80 


0.40 


0.40 


11.69 


8.69 


8.17 


8.42 


90/3 


1.30 


0.90 


0.60 


0.50 


12.04 


10.11 


9.87 


9.47 


Banana Boat Aloe Vera Gel 


1.60 


1.20 


0.70 


0.70 


12.31 


9.02 


9.04 


8.45 


90/4 


1.50 


1.10 


0.70 


0.70 


11.81 


10.42 


9.08 


9.82 


90/5 


1.60 


1.20 


0.90 


0.90 


13.57 


11.32 


9.66 


10.52 


Steroid cream 


1.10 


0.80 


0.60 


0.50 


11.87 


10.45 


10.19 


9.53 


Undosed patch 


1.60 


1.20 


0.90 


0.80 


11.64 


10.32 


9.64 


9.61 





POST-TREATMENT EVALUATION 


Clinical Grading of Erythema 


Chromameter (a*) 


Day 4 


Day 5 


Day 6 


Day 7 


Day 4 


Day 5 


Day 6 


Day 7 


90/1 


2.60 


1.70 


1.20 


1.10 


12.23 


10.98 


11.45 


10.54 


90/2 


2.60 


1.70 


1.40 


1.20 


14.94 


13.36 


9.20 


8.92 


90/3 


2.60 


1.90 


1.70 


1.50 


13.67 


11.62 


10.64 


10.75 


Banana Boat AJoe Vera Gel 


2.80 


2.50 


2.63 


1.80 


13.54 


12.00 


12.59 


12.60 


90/4 


2.60 


2.70 


2.50 


1.80 


15.09 


13.12 


12.07 


10.30 


90/5 


2.80 


2.80 


2.50 


1.80 


14.99 


12.11 


11.03 


9.68 


Steroid cream 


1.40 


1.10 


0.80 


0.80 


9.45 


6.67 


7.57 


8.55 


Undosed patch 


2.60 


2.50 


2.25 


1.75 


14.84 


10.76 


8.20 


9.22 
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Discussion 
Pre-Treatment 

Treatment of back skin with 3% lauryliminodipropionic acid tocopheryl phosphate (tocopheryl 
phosphate complex), 1% lauryliminodipropionic acid tocopheryl phosphate (tocopheryl 
5 phosphate complex), 0.5% lauryliminodipropionic acid tocopheryl phosphate (tocopheryl 
phosphate complex) and steroid cream for three consecutive days prior to exposure to 1.0 
MED of UV light resulted in lower erythema scores compared to sites treated with Banana 
Boat™ Aloe Vera Gel, the Placebo, 3% tocopheryl acetate, and the untreated control 
exposed to UV light. Differences in degrees of redness between the test materials were 
10 noticeable as early as Day 7 (24 hours post UV exposure) through Day 10. The 3% 
lauryliminodipropionic acid tocopheryl phosphate and 1% lauryliminodipropionic acid 
tocopheryl phosphate outperformed 0.5% lauryliminodipropionic acid tocopheryl phosphate 
and steroid in reducing erythema on Day 9 (72 hours post UV exposure). 

Test sites treated with 3% lauryliminodipropionic acid tocopheryl phosphate and 1% 
15 lauryliminodipropionic acid tocopheryl phosphate had lower average Chromameter a* 
readings on Day 9 compared to sites treated with Aloe Vera Gel, the Placebo, 3% tocopheryl 
acetate, 0.5% lauryliminodipropionic acid tocopheryl phosphate, the steroid cream as well as 
the untreated site. 

Post-Treatment 

20 Treatment of back skin with 3% lauryliminodipropionic acid tocopheryl phosphate, 1% 
lauryliminodipropionic acid tocopheryl phosphate, 0.5% lauryliminodipropionic acid tocopheryl 
phosphate and steriod cream for 3 consecutive days following exposure to 2.0 MED of UV 
light resulted in lower erythema scores compared to sites treated with Aloe Vera Gel, the 
Placebo, 3% tocopheryl acetate, and the untreated control. Differences in degrees of 

25 redness between the test materials were noticeable as early as Day 4. The steroid cream 
outperformed all test samples in reducing erythema. The 3% lauryliminodipropionic acid 
tocopheryl phosphate and 1% lauryliminodipropionic acid tocopheryl phosphate outperformed 
0.5%lauryliminodipropionic acid tocopheryl phosphate in reducing erythema on Day 4-7. Test 
sites treated with the steroid cream and 1% tocopheryl phosphate complexes had lower 

30 average Chromameter a* readings on Days 4 and 7 compared to treatment sites and the 
untreated control site. 

Conclusion 

This example demonstrates that complexes of phosphate derivatives of electron transfer 
agents such as lauryliminodipropionic acid tocopheryl phosphate are able to prevent and treat 
35 ultra-violet light induced erythema. 
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Based on these results, similar results may be expected for other complexes of phosphate 
derivatives of electron transfer agents such as lauryliminodipropionic acid ubiquinyl 
phosphates; ubiquinyl phosphate arginine complexes; retinyl phosphate histadine complexes; 
pleyliminodipentanoic acid ascorbyl phosphates; linoleyliminidibutanoic acid tocotrienol 
5 phosphates; and palmyliminodiproprionic acid P:tocopheryI P:ascorbyl phosphate diesters. 

Example 3 

A pre and post skin anti-erythema product for use in the method of treatment or prevention of 
erythema or inflammation associated with sunburn according to the invention was prepared 
as follows. 





INGREDIENTS 


%WW 


SUPPLIER 


A) 


Lauryliminodipropionic Acid 
Tocopheryl Phosphate - 30% 


10.00 


Vital Personal Care 
Specialties, Inc. 




Ultrez Carbopol - 3% 


12.00 


B.F. Goodrich 




Water Distilled 


q.s. 100% 




B) 


triethanolamine - 99% 


0.25 


Union Carbide- 




Water Distilled preservative & dyes 


40.13 





10 

Example 4 

A cream for use in the methods according to the invention was prepared as follows: 



PHASE A 


W/W 


Deionized water 


61.95% 


Glycerin 


5.00 


Trisodium EDTA 


0.05 


Carbomer (Carbopol Ultrez 10) 2 


0.50 


Lauryliminodipropionic Acid Tocopheryl Phosphate 1 


7.50 


PHASE B 




Cetearyl Alcohol (and) Ceteareth-20 (Phoenoxol T) 3 


2.00 


Glyceryl Stearate (Emerest 2400) 4 


1.00 


Isopropyl Myristate (Pelemol IPM) 3 


5.00 


Cetyl Ethylhexanoate (Pelemol 168) 3 


3.50 
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isocetyl Behenate (Pelemol ICB) 3 
Oleyl Erucate (Cetiol J-600) 4 


3.50 
3.00 


Dimethicone (Dow 200,100 cSt.) 5 


0.50 


PHASE C 




Deionized Water 
Triethanolamine (99%) 


5.00 
0.50 


PHASE D 




Propylene Glycol * (and) Diazolidinyl Urea (and) Methylparaben (and) 
Propylparaben (Germaben II) 6 


1.00 




100.00% 



Procedure: 

Procedure: Combine Phase A items minus the Carbomer and Lauryliminodipropionic Acid 
Tocopheryl Phosphate. When a solution is obtained, disperse Carbomer in this solution. Begin 
5 heating Phase A to 70-75° C. with adequate agitation. Disperse Lauryliminodipropionic Acid 
Tocopheryl Phosphate in Carbomer mucilage with sweep agitation. Combine Phase B items 
and heat to 75-80° C. with adequate agitation. With Phase A uniform and at 70-75° C. and 
Phase B uniform and at 75-80° C. Add Phase B to Phase A with adequate agitation. Allow 
AB to cool to 50° C. and then add Phase C solution to AB. Continue adequate agitation of 
10 ABC until 45° C. is reached. Add Phase D to ABC . Continue adequate agitation until 35° C is 
reached. 

1. Vital PC, Incorporated 

2. B.F. Goodrich, Incorporated 

3. Phoenix Chemical, Incorporated 
15 4. Cognis, Incorporated 

5. Dow-Corning, Incorporated 

6. ISP Corporation 
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Study Example 5 

An eight-week double blind vehicle controlled pilot study was conducted to evaluate the 
effects of a topical treatment comprising tocopheryl phosphate complexes on improving the 
appearance of photodamaged skin. Ten female subjects completed the pilot study. 

5 PROCEDURES AND METHODS 

At Visit 1 (screening), prospective subjects completed a health and eligibility questionnaire, 
and signed a photography release form and an informed consent agreement. Subjects were 
examined for study eligibility criteria according to the following classifications: 

Fitzpatrick Skin Classification (types HV qualify) 

10 Based on unprotected skin's response to the first 30-45 minutes of sun exposure after 

a winter season without sun exposure: 



I 


Always burns easily; never tans 


II 


Always burns easily; tans minimally 


III 


Burns moderately; tans gradually 


IV 


Burns minimally; always tans well 


V 


Rarely burns; tans profusely 


VI 


Never burns; deeply pigmented 



Modified Gloqau Classification [facial photodamaqel (classifications HI qualify) 

I Mild: no keratoses or scarring; little wrinkling 

II Moderate: early actinic keratoses - slight yellow skin; 
discoloration; early wrinkling - parallel smile line 

lii Advanced: actinic keratoses - obvious yellow skin; discoloration 

with telangiectasia; wrinkling - present at rest 

IV Severe: actinic keratoses; skin cancers have occurred; wrinkling - 

much cutis laxa of actinic, gravitational, and dynamic origin 

Subjects who qualified according to study eligibility criteria participated in a 3 to 7 day 
15 washout period. During this time moisturizing products were not used on the face. 

Qualified subjects returned to the clinic for Visit 2 (baseline). Subjects participated in the 
following clinical grading and instrumentation procedures: 
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♦ Objective irritation (erythema, edema, scaling/skin dryness, rash) and subjective irritation 
(burning, itching, stinging, tingling, tightness) were assessed globally on the face. Results 
were recorded using the following scale: 0 = none, 1 = mild, 2 = moderate, and 3 = 
severe. 

5 ♦ The following efficacy (aging) parameters were graded at the specified locations using a 
analog scale (extremes of the scale are listed in parentheses). 

♦ Fine. Lines - left periocular area (0 = none, 1 0 = severe) 

♦ Wrinkles - left periocular area (0 = none, 1 0 = severe) 

♦ Pore Size - cheeks (0 = small, "JO = large) 

1 0 ♦ Mottled Pigmentation - face (0 = none, 1 0 = severe) 

♦ Overall Skin Appearance - face (0 = healthy, 1 0 = unhealthy) 

♦ Triplicate pinch recoil measurements were taken to measure skin elasticity. Timed 
measurements were recorded to the nearest hundredth of a second. 

♦ Silicone replicas were taken of the left periocular (crow's feet) area to assess texture 
15 changes in the skin. 

♦ Photographs were taken of the left side of each subject's face. 

Subjects were assigned to use test material Product A (cream from Example 4) or Product B 
(Vehicle control: emulsion system) according to a predetermined randomization. The 
appropriate test material was distributed to subjects and they were instructed to apply the test 
20 material to the face each morning and evening after cleansing. Subjects assigned to use test 
Product A were also provided with a moisturizer to apply after each test material application. 
Subjects were provided with a daily diary to record test material application times and 
comments. 

Subjects returned to the clinic after four weeks (Visit 3) and eight weeks (Visit 4) of test 
25 material usage. At each visit, all clinical grading, photography, and silicone replicas were 
performed as described for baseline. Subjects completed a self-assessment questionnaire. 
At the completion of Visit 4, subjects returned unused test material and completed diaries to 
the clinic. 

Mean scores for clinical grading parameters and pinch recoil measurements at Week 4 and 
30 Week 8 were statistically compared to baseline using a paired t-test at the p ^ 0.05 
significance level. Mean percent change from baseline was calculated for all attributes. 
Comparisons were made between the test product and vehicle control using ANOVA with 
paired comparisons (Fisher's LSD). For self-assessment questionnaire responses at Week 4 
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and Week 8, mean response values and standard deviations were calculated for each 
question. 

RESULTS 

At baseline and after four and eight weeks of test material use, subjects participated in clinical 
grading of the face and pinch recoil measurements. Table 2 presents the results of the 
efficacy grading, including pinch recoil measurements, and irritation parameter grading. 
Mean scores are presented for each grading time-point. 

irritation parameters were graded according to a four-point scale where 0 = None, 1 = Mild, 2 
= Moderate, and 3 = Severe. Efficacy parameters were assessed according to an analog 
scale where 0 represents positive scores and 10 represents negative scores. 



TABLE 2: MEAN SCORES FOR CLINICAL GRADING AND PINCH RECOIL MEASUREMENTS 





Product A (n=7) 


Product B (n=3) 




Baseline 


Week 4 


Week 8 


Baseline 


Week 4 


Week 8 


Irritation 

Erythema 


0.14 


0.00 


0.14 


0.33 


0.33 


0.33 


Edema 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


Scaling 


0.00 


0.00 


0.00 


0.00 


0.67 


0.00 


Burning 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


Stinging 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


Itching 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


Tightness 


0.14 


0.00 


0.00 


0.00 


0.33 


0.00 


Tingling 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


Rash 


0.00 ; 


o.oo- 


0.14 


0.00 


0.00 


0.00 


EFFICACY 

Fine Lines I 


4.07 


3.14 £ 


2.43 0 


3.50 


3.33 


3.25 


Wrinkles 


3.39 


2.96 0 


2.36 0 


3.67 


3.58 


3.25 


PoreSize 


6.18 


5.57 


4.68 0 


4.25 


4.08 


4.00 


Mottled Pigmentation 


3.82 


3.57 


3.14 


3.50 


3.50 


3.58 


Overall Skin Appearance 


5.46 


4.68 0 


3.68 0 


6.67 


6.58 


6.17 


Pinch Recoil (seconds) 


1.89 


1.56 0 


1.46 0 


1.87 


1.94 


1.81 
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0 Indicates a statistically significant (p<0.05) decrease compared to baseline 

Statistical comparisons, based on average change compared to baseline, revealed the 
following significant differences between the test materials: 

♦ Product A showed a greater significant decrease (improvement) for overall skin 
appearance at Week 4 and Week 8 compared to Product B. 

At Week 4 and Week 8, subjects completed self-assessment questionnaires. Response 
means for each question were calculated by assigning each response option a numerical 
value as follows: 1 = Disagree Strongly; 2 = Disagree Somewhat; 3 = Neither Agree nor 
Disagree; 4 = Agree Somewhat and 5 = Agree Strongly. 

Table 3 presents the results of the mean questionnaire response calculations. Please note 
that mean values higher than 3.0 indicate an average positive response. 

TABLE 3: MEAN SCORES FOR QUESTIONNAIRE RESPONSES 





Product A (n=7) 


Product B (n=3) 


Week 4 


Week 8 


Week 4 


Week 8 


Product improved overall appearance of fine lines 
and wrinkles compared with beginning of study 


4.00 


4.00 


2.67 


3.33 


Product improved uneven skin color 
compared with beginning of study 


4.00 


3.71 


3.00 


3.33 


Product reduced size of my pores 
compared with beginning of study 


4.00 


3.71 


3.33 


3.00 



Statistical comparisons, based on mean scores, revealed no statistically significant 
differences between the two test materials for questionnaire responses. 

DISCUSSION AND CONCLUSIONS 

Results of the study showed that the test product (Product A) showed significant 
improvements in the appearance of fine lines, wrinkles, and healthy skin appearance at 4 
weeks and 8 weeks. No significant changes were observed in mottled pigmentation. The 
test product improved the appearance of facial pores at the 8-week visit compared to baseline 
values. The vehicle control (Product B) did not show significant improvements in any of these 
parameters at either visit. 

The pinch recoil test was used to assess changes in skin elasticity. Product A produced 
significant improvements in pinch recoil times compared to baseline values at both the 4- 
week and 8-week visits. Product B did not improve pinch recoil times compared to baseline 
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at either visit. Neither of the products produced significant increases in objective or subjective 
irritation at either visit. 

Although Product A produced clinical improvements in the appearance of fine lines and 
wrinkles, silicone replicas taken at baseline, Week 4 and Week 8 were not sensitive enough 
to detect these changes. This discrepancy can be explained by the fact that Product A softens 
the appearance of fine lines and wrinkles at the most distal edge. This can be detected in 
clinical observation using a ring light with magnifying lens. In contrast, replicas analysis 
programs are designed to detect changes that occur over the entire length of the fine line or 
wrinkle. The subtle improvements in fine lines and wrinkles produced by Product A could not 
be detected using the silicone replica method. 

Additionally, half-face photographs taken at baseline, Week 4 and Week 8 did not capture the 
improvements in fine lines and wrinkles from using Product A. The focal length between the 
camera and subject was too great to capture subtle improvements occurring at the distal 
edge from using Product A. 

The favorable outcome of this pilot study suggests that Lauryliminodipropionic Acid 
Tocopheryl Phosphate improved the appearance of fine lines, wrinkles and skin elasticity in 
photodamaged skin. Compared to baseline scores Lauryliminodipropionic Acid Tocopheryl 
Phosphate improved pore appearance in the test group. Further, Lauryliminodipropionic Acid 
Tocopheryl Phosphate did not produce objective or subjective skin irritation responses in 
users. 

Based on these results, similar results may be expected for other complexes of phosphate 
derivatives of electron transfer agents such as lauryliminodipropionic acid ubiquinyl 
phosphates; ubiquinyl phosphate arginine complexes; retinyl phosphate histadine complexes; 
oleyliminodipentanoic acid ascorbyl phosphates; linoleyliminidibutanoic acid tocotrienol 
phosphates; and palmyliminodiproprionic acid P:tocopheryl P:ascorbyl phosphate diesters. 

Example 6 

In this example, the method of the invention is used to treat erythema and inflammation 
symptoms associated with a heat bum. 

A subject brushed his underarm on a hot exhaust pipe which produced a painful red wheal 
approximately 100 mm by 40 mm. He applied the cream from Example 4 within 10 minutes, 
gently spreading it from the perimeter to the center. Surprisingly, the pain was alleviated 
within 30 seconds and a blister did not form. Within two days, the burn had healed so much 
that it was difficult to identify the burnt area with the naked eye. 
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Example 7 

In this example, a method of the invention is used to treat erythema and inflammation 
symptoms associated with dermatitis. 

A subject with dermatitis affecting the arm, neck and chest was treated with the cream from 
5 Example 4. Surprisingly, the itchiness, irritation and scaliness were significantly reduced 
within one day of application. The subject noticed a marked improvement especially where 
the condition had caused cracked epidermis. Within a week of daily use, the condition was 
completely treated, so that skin irritation and erythema over the entire area was no longer 
visible. The subject was delighted that after years of very intrusive irritation and cracking of 
10 the skin, the symptoms of her condition had surprisingly gone. 

Example 8 

In this example, the method of the invention is used to treat erythema and inflammation 
symptoms associated with sebhorratic dermatitis. 

A subject with sebhorratic dermatitis, that had become progressively more extensive over 3 
15 weeks, applied a generous amount of a mixture of 0.5 mL tea tree oil and 30 g of the cream 
from Example 4 to the affected scalp area with an applicator. The cream was rubbed gently 
with the applicator into the affected area without causing pain but adequately enough to 
promote adsorption. Overnight the itchiness, scaling and infection had been eliminated. 
Surprisingly, the other symptoms of inflammation including erythema had also been 
20 eliminated. Recurrent symptoms did not appear for several weeks. When the symptoms did 
appear, they once again quickly abated when treated overnight with the above mixture. 

Example 9 

In this example, a method of the invention is used to treat erythema and inflammation 
symptoms associated with an insect bite. 

25 A subject suffered a bite that caused severe blistering and inflammation covering an area on 
the lower leg approximately 60 mm x 50 mm. After treatment with oral anti-histamine (180 
mg fexofenadine hydrochloride, nocte) and topical corticosteroid cream (0.5% hydrocortisone 
acetate) little improvement was noticed. On the second day the subject substituted the 
topical cotisone cream for the cream from Example 4 and continued daily treatment. One day 

30 following application of the cream from Example 4, the subject noticed a reduction in the 
blistering. Importantly, itchiness (a sign of healing and improved blood flow) around the 
trauma significantly increased and within 3 days after initial application of the cream from 
Example 4, blistering and inflammation had abated. The blisters then dried and within 
another 7 days the injured skin had fallen off, leaving a faint discolouration of the skin 

35 pigment. 
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ExamplelO 

In this example, a method of the invention is used to treat erythema and inflammation 
symptoms associated with a heat burn. 

A subject suffered a burn 3 to 4 mm deep with a 12 mm diameter from molten plastic 
adhering to the skin. The wheal formed was 25 mm in diameter. The subject immersed the 
wrist in running cold water for 3 to 5 minutes, then after removing the water applied the cream 
from Example 4. Within 3 minutes, all sensation of pain was gone and within 6 hours the 
erythema had disappeared. The burn was kept moist with the cream from Example 4 
covered with a bandage for 3 days. No blister formed over the wound area but a depression 
remained and a scab eventually formed. The cream was applied occasionally for the next 
two weeks and within 2 weeks the scab had disappeared and a scar remained. The scar was 
not keloid or even very noticeable and no epidermal thickening was present. 

Example 11 

In this example, a method of the invention is used to treat erythema and inflammation 
symptoms associated with rosacea. 

A first subject had suffered persistent rosacea on the cheeks for at least 5 years. The cream 
of Example 4 was applied over a period of 2 weeks during the summer period where the 
symptoms are most severe and although the condition was still apparent a very marked 
improvement had occurred. A second subject with similar aetiology reported a total loss of 
visible symptoms following 6 weeks daily application of the cream from Example 4. 

Example 12 

In this example, the method of the invention is used to treat the symptoms of sunburn. 

A subject exposed to extreme sun damage of the skin with marked sensitization to touch 
applied the cream from Example 4, fifteen minutes after the trauma and was surprised that 
the pain was relieved within a minute but was more surprised that the expected peeling of the 
epidermis that normally follows such trauma, did not occur. 

Example 13 

In this example, the method of the invention is used to treat a freckle. 

A subject had a large freckle on the cheek and over a period of a month applied the cream 
from Example 4 locally to the freckle and after the treatment the perimeter of the freckle was 
just distinguishable from the background skin but the color had reduced to the point that it 
was no longer apparent to casual examination. This was a surprising result as the freckle in 
question had been present for more than twenty years. 
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Example 14 

In this example a dark skinned subject had a sharp and bleeding laceration, approximately 30 
mm long and applied the cream from Example 4 to the wound before pulling the edges of the 
wound together with a bandage. Surprisingly the next day the wound showed no typical 
5 redness and no longer required bandaging to hold the wound together, More surprisingly the 
typical scarring that follows an inflammatory response was not present and the pigmentation 
around such scar was not present. 

The following pharmaceutical compositions were prepared and were suitable for use in the 
methods according to the invention. In the following examples, "VPCS" refers to Vital Personal 
10 Care Services. 

Pharmaceutical Composition Example 15 

A lotion for use in the method of treatment of erythema and inflammation associated with 
acne according to the invention was prepared as follows. The following ingredients were 
mixed. 

15 



Ingredient 


w/w percent 


cetyl alcohol 


0.75 


C12-15 alcohols benzoate 


5 


butylated hydroxyanisole 


0.1 


PEG-100 stearate 


0.25 


water, deionized or distilled 


70.4 


propylene glycol 


3.0 


lauryliminodipropionic acid tocopheryl phosphate 


10.5 


acetone 


10.0 



Optionally, the composition may also include an antibiotic, such as clindamycin hydrochloride 
in about a 1 percent w/w amount. A further option is to prepare a second container including 
a solution of clindamycin hydrochloride (1% w/w of the total weight of the total composition) in 
20 an appropriate solvent, preferably water or ethanol. The amount of solvent used comprises 
an amount, which dissolves about 2 grams of clindamycin HCI in about 3 cc of solvent. Both 
containers may be put in a single marketable package with the instructions that the contents 
of the two containers be thoroughly mixed prior to the composition's application to the skin. 
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For each 3 cc of solution in the second container, the first container contains about 20 grams 
of composition. An alternate method comprises the stepwise application of the composition 
in the first container and the clindamycin solution in the second container so that the two-part 
composition is mixed on the skin. 

Pharmaceutical Composition Example 16 

A cream for use in the method of treatment of erythema and inflammation associated with 
acne according to the invention was manufactured by mixing the following ingredients: 



Ingredients 


W/w percent 


cetyl-stearyl alcohol 


1.25 


C1 2-1 5 alcohol benzoate 


5 


butylated hydroxyanisole 


0.01 


PEG-100 stearate 


0.85 


water, deionized or distilled 


69.1 


propylene glycol 


3 


lauryliminodipropionic acid tocopheryl phosphate 


10.5 


acetone 


10 



Optionally, the composition may also include a keratolytic agent, such as salicylic acid in 
about a 1 percent w/w amount. 

Pharmaceutical Composition Example 17 

A gel for use in the method of treatment of erythema and inflammation associated with acne 
according to the invention was prepared by combining the following ingredients. 



Ingredient 


W/w percent 


water, deionized or distilled 


50.65 


Veegum .RTM. (R.T. Vanderbilt Co.) 


1.5 


carboxy vinyl polymer (acid) 


1 


diisopropanolamine 


0.75 


ethyl alcohol, 200. degree. 


30.1 


lauryliminodipropionic acid tocopheryl phosphate 


15 
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Optionally, the tocopheryl phosphate complex gel composition may be also include an 
antibiotic, such as clindamycin hydrochloride in about a 2 percent w/w amount. A further 
option is to prepare clindamycin phosphate (3% w/w of the total gel weight) is included in a 
second container. 

5 Pharmaceutical Composition Example 18 

□neomycin was substituted for clindamycin or the salicylic acid in the compositions of 
Examples 15 to 17. 

Pharmaceutical Composition Example 19 

Tetracycline was substituted for clindamycin or the salicylic acid in the compositions of 
10 Examples 15 to 17. 

Pharmaceutical Composition Example 20 

Fifteen mg of Carbomer (15 mg) was added to distilled water (495 mg) while stirring. Stirring 
continued for about 45 minutes. A solution of sodium hydroxide (4.09 mg) in distilled water 
(4.9 ml_) was added and stirring continued for 10 minutes. Ethyl alcohol (150 mL) and methyl 

15 salicylate (1 mg) were added to the stirred solution, followed by lauryliminodipropionic acid 
tocopheryl phosphate (in a 50% water solution) (400 mg), and distilled water (80 mL). The 
resulting mixture was stirred until a smooth gel was obtained. A 20 g sample of the gel was 
mixed with a solution of clindamycin hydrochloride (800 mg) in distilled water (3 mL) affording 
a gel containing about 17 g of TPC and 34.4 mg of clindamycin hydrochloride per gram of gel. 

20 The gel was suitable for use in the method of treatment of erythema and inflammation 
associated with acne according to the invention. 
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Pharmaceutical Composition Example 21 

The following gel formulation for use in the method of treatment of erythema and 
inflammation associated with acne according to the invention including tetracycline was 
prepared according to the procedure in Example 20. 



Ingredient 


W/w percent 


lauryliminodipropionic acid tocopheryl phosphate 


20 


tetracycline 


2 


ethyl alcohol 


20 


PEG-8 caprate 


6 


colloidal mg aluminum silicate 


2.5 


hydroxyethylmethylcelluiose 


0.75 


citric acid 


0.05 


water 


Q.S. 



5 The resultant product had good stability and was effective for use in the treatment of 
erythema and inflammation associated with acne. 

Pharmaceutical Composition Example 22 

Aqueous gel composition for use in the method of treatment, of erythema and inflammation 
associated with acne according to the invention was prepared according to the following 
10 formulation: 



Ingredient 


W/w percent 


lauryliminodipropionic acid tocopheryl phosphate 


15 


retin A 


0.5 


Carbomer.RTM. 940 


1 


sodium hydroxide to desired pH 


QS 


water 


QS 



The composition of the present invention may be applied to the afflicted skin of an acne 
sufferer for a period of time on a regular basis such that the erythema and inflammation 
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associated with acne is brought under control A preferred regimen of treatment comprises 
the application of the composition from about one to about four times a day. 

Cosmetic Composition Example 23 

A lotion with sunscreen for use in the method of treatment or prevention of erythema and 
5 inflammation associated with sunburn according to the invention was prepared as follows. 





Ingredients 


%w/w 


Supplier 


A) 


Brij 72 (POE 2 Stearyl Ether) 


0.5 


Unichema Americas 




Emerest 132 (Stearic Acid) 


2.0 


Cognis 




Pelemol PDD (Propylene Glycol Dicaprylate/ 


10.0 


Phoenix 




Dicaprate) 








Drakeol 9 (LT Mineral Oil) 


q n 


ppnrppn 




Brij 721 (POE 21 btearyi btner; 


1 n 


Uninpma Americas 




Octylmethoxy Cinnamate 


7 n 






Benzophenane-3 


2.0 






Dicorning 200 Fluid (Dimethicane) 


1.0 






Propyl Paraben 


0.1 




B) 


Cabopot Ultrez 1 0 Slurry 3% 


5.0 






Water 


10.0 




C) 


TEA 99% 


1.2 






Water Distilled 


10.0 






Methyl Paraben 


0.25 






lauryliminodipropionic acid tocopheryl phosphate 


7.5 






- 40% with DMDMH 








Water Distilled q.s. 


33.45 





A and C were heated separately to 80°C. A was added to C while mixing with an 
homogenizer for 2 to 3 min. The mixture was removed from the homogenizer, and B (which 
has been heated to 70°C) was added and then the product cooled to room temperature. 
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Cosmetic Composition Example 24 

A toothpaste for use in the method of treatment or prevention of erythema and inflammation 
associated with gingivitis according to the invention was prepared as follows: 





Ingredients 


%w/w 


Supplier 


A) 


Sorbitol USP 


15.0 






40% lauryliminodipropionic acid 


7.5 






tocopheryl phosphate 






B) 


Glycerin USP 96% 


10.0 






Triclosan 


0.3 






Na-Saccharin USP 40/60 Mesh 


0.2 






Veegum D-Granular 


2.0 






Peppermint Oil 


1.1 


Firmenich 




Stepanol WA/100 (Na-Lauryl Sulfate) 


2.2 




C) 


Veegum HF-6% (Ag/AI Silicate) 


16.64 






Blue #1 FD+C (0.6%) 


0.06 




D) 


Na-CMC 7 H 5% 


45.0 





5 The components of A were combined together and then all items of B were added to A and 
mixed until uniform. C was then added and mixed until uniform. Finally, D was added slowly 
with mixing until uniform. 

Citric acid q.s. to pH 5.9 to 6.3 

A and B were heated separately to 70°C and then A was added to B. The mixture was cooled 
10 to 25°C and then C added. pH was adjusted. 
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Example 25 

The procedure of example 19 above was used to produce the following anti-inflammatory 
hand and body lotion composition for use in the method of treatment or prevention of 
inflammation according to the invention. 



Ingredients 


%WW 


Supplier 


lauryliminodipropionic acid tocopheryl phosphate - 30% 


5.0 


VPCS 


Sodium Ascorbyl Phosphate (SAP) 95-99% 


1.5 


BASF 


Hydroxyethyl-Cellulose 


0.5 


HERCULES 


Preservative Dye Deionized Water 


q.s. ad 
100% 





5 Example 26 

An anti-inflammatory facial lotion for use in the method of treatment or prevention of ultra- 
violet light induced erythema according to the invention was prepared as follows. 



Ingredients 


%WW 


Supplier 


lauryliminodipropionic acid tocopheryl phosphate - 30% 


3.0 


VPCS 


Sodium Ascorbyl Phosphate (SAP) 99% 


2.1 


BASF 


Na Carboxyl Methyl Cellulose - 7 HF 5% 


35.0 


DOW 


Preservative Dye Deionized Water 


q.s. ad 
100% 





Example 27 

A facial cream for use in the method of treatment or prevention of photoaging according to the 
1 0 invention was prepared as follows. 



Ingredients 


%WW 


Supplier 


lauryliminodipropionic acid tocopheryl phosphate - 30% 


7.0 


VPCS 


lauryliminodipropionic acid ascorbyl phosphate (LAAP) 
6% 


15.0 


VPCS 


Natrasol 250 HHR - 4% 


42.00 




Preservative, Dye Fragrance DEI, Deionized Water 


q.s. ad 
100% 
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Example 28 

A lotion with sunscreens for use in the method of treatment or prevention of erythema and 
inflammation associated with sunburn according to the invention was prepared as follows. 





Ingredients 


%WW 


Supplier 


A) 


Brij 72 - POE 2 Stearyl Ether 


0.5 


Uniqema Americas 




Emerest 132 - Stearic Acid 


2.0 


Cognis 




Pelemol PDD - Propylene Glycol Dicaprylate/Dicaprate 


10.0 


Phoenix 




Drake oil 9 - LT Mineral Oil 


9.0 


Penreco 




Brij 721 - POE 21 Stearyl Ether 


1.0 


Uniqema Americas 




Octylmethoxy Cinnamate 


7.0 


ISP 




Benzophenone-3 


2.0 


ISP 




Dow Corning 200 Fluid - Dimethicone 


1.0 


Dow Corning 




Propyl Paraben 


0.1 


Clariant Corp. 


B) 


Carbopol Ultrez 10 - Slurry 3% 


5.0 


B.F. Goodrich 




Water Distilled 


7.5 




C) 


TEA -99% 


1.2 


Union Carbide 




Methyl Paraben 


0.25 


Clariant Corp. 




lauryliminodipropionic acid tocopheryl phosphate - 30% 


10.0 


VPCS 




Water Distilled 


q.s. 100% 





5 A and C were heated separately to 80°C. B was heated to 70°C. A was added to C while 
mixing with homogenizer 2-3 minutes. The mixture was removed from homogenizer and 
stirred normally whilst B was added. The product was then cooled to room temperature. 
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Example 29 

A hand and body lotion for use in the method of treatment or prevention of erythema and 
inflammation associated with skin damage due to free radicals according to the invention was 



prepared as follows. 





ingredients 


%WW 


Supplier 


A) 


Brij 72 - POE 2 Stearyl Ether 


0.5 


Uniqema Americas 




Emerest 132 - Stearic Acid 


2.0 


Cognis 




Pelemol PDD - Propylene Glycol Dicaprylate/Dicaprate 


10.0 


Phoenix 




Drake oil 9 - LT Mineral Oil 


9.0 


'Penreco 




Brij 721 - POE 21 Stearyl Ether 


1.0 


Uniqema Americas 




Octylethoxy Cinnamate 


5.0 


ISP 




Dow Corning 200 Fluid - Dimethicone 


1.0 


Dow Corning 




Propyl Paraben 


0.1 


Clariant Corp. 


B) 


Carbopol Ultrez 10 - Slurry 3% 


5.0 


B.F. Goodrich 




Escalol 577 


5.0 


ISP 




Water Distilled 


7.5 




C) 


TEA -99% 


1.2 


Union Carbide 




Water Distilled 


12.5 






Methyl Paraben 


0.25 


Clariant Corp. 




lauryliminodipropionic acid tocopheryl phosphate - 30% 


10.0 


VPCS 




Water Distilled 


q.s. 100% 





A and C were heated separately to 80°C. B was heated to 70°C. A was added to C while 
mixing with homogenizer 2-3 minutes. The mixture was removed from homogenizer and 
stirred normally whilst B was added. The product was then cooled to room temperature. 
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Example 30 

A protective lotion for use in the method of treatment or prevention of erythema and 
inflammation associated with sunburn according to the invention was prepared as follows. 





Ingredients 


%WW 


Supplier 


A) 


Brij 72 - POE 2 Stearyl Ether 


0.5 


Uniqema Americas 




Emerest 132 - Stearic Acid 


2.0 


Cognis 




Pelemol PDD - Propylene Glycol Dicaprylate/Dicaprate 


10.0 


Phoenix 




Drake oil 9 - LT Mineral Oil 


9.0 


Penreco 




Brij 721 - POE 21 Stearyl Ether 


1.0 


Uniqema Americas 




Escalol 567 


6.0 


ISP 




Benzophenone-3 


2.0 


ISP 




Dow Corning 200 Fluid - Dimethicone 


1.0 


Dow Corning 




Propyl Paraben 


0.1 


Clariant Corp. 


B) 


Carbopol Ultrez 10 - Slurry 3% 


5.0 


B.F. Goodrich 




Water Distilled 


7.5 




C) 


TEA - 99% 


1.2 


Union Carbide 




Water Distilled 


12.5 






Methyl Paraben 


0.25 


Clariant Corp. 




Lauryliminodipropionic acid tocopheryl phosphate - 30% 


10.0 


VPCS 




Water Distilled 


q.s. 100% 





PROCEDURE 

A and C were heated separately to 80°C. B was heated to 70°C. A was added to C while 
mixing with homogenizer 2-3 minutes. The mixture was removed from homogenizer and 
stirred normally whilst B was added. The product was then cooled to room temperature. 
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Example 31 

A skin lotion for use in the method of treatment according to the invention was prepared as 
follows. 





INGREDIENTS 


%WW 


SUPPLIER 


A) 


Brij 72 - POE 2 Stearyl Ether 


0.5 


Uniqema Americas 




Emerest 132 - Stearic Acid 


2.0 


Cognis 




Pelemol PDD - Propylene Glycol Dicaprylate/Dicaprate 


10.0 


Phoenix 




Drake oil 9 - LT Mineral Oil 


9.0 


Penreco 




Brij 721 - POE 21 Stearyl Ether 


1.0 


Uniqema Americas 




Esralol 587 


5.0 


ISP 




Benzophenone-3 


2.0 


ISP 




Dow Corning 200 Fluid - Dimethicone 


1.0 


Dow Corning 




Propyl Paraben 


0.1 


Clariant Corp. 


B) 


Carbopol Ultrez 10 - Slurry 3% 


5.0 


B.F. Goodrich 




Water Distilled 


7.5 




C) 


TEA - 99% 


1.2 


Union Carbide 




Water Distilled 


12.5 






Methyl Paraben 


0.25 


Clariant Corp. 




Lauryliminodipropionic acid tocopheryl phosphate - 30% 


10.0 


VPCS 




Water Distilled 


q.s. 100% 





PROCEDURE 

A and C were heated separately to 80°C. B was heated to 70°C. A was added to C while 
mixing with homogenizer 2-3 minutes. The mixture was removed from homogenizer and 
stirred normally whilst B was added. The product was then cooled to room temperature. 



WO 03/01 1303 



PCT/A 1102/01 003 



-48- 



Example 32 

An oil in water emulsion for use in the method of treatment according to the invention was 
prepared as follows. 





Ingredients 


%WW 


Supplier 


A) 


Brij 72 - POE 2 Stearyl Ether 


0.5 


Uniqema Americas 




Emerest 132 - Stearic Acid 


2.0 


Cognis 




Pelemol PDD - Propylene Glycol Dicaprylate/Dicaprate 


10.0 


Phoenix 




Drake oil 9 - LT Mineral Oil 


9.0 


Penreco 




Brij 721 - POE 21 Stearyl Ether 


1.0 


Uniqema Americas 




Escalol 557 


5.0 


ISP 




Dow Corning 200 Fluid - Dimethicone 


1.0 


Dow Corning 




Propyl Paraben 


0.1 


Clariant Corp. 


B) 


Carbopol Ultrez 10 - Slurry 3% 


5.0 


B.F. Goodrich 




Water Distilled 


7.5 




C) 


TEA -99% 


1.2 


Union Carbide 




Ti02 


2.0 


Tayka 




Water Distilled 


12.5 






Methyl Paraben 


0.25 


Clariant Corp. 




Lauryliminodipropionic acid tocopheryl phosphate - 30% 


10.0 


VPCS 




Water Distilled 


q.s. 100% 





A and C were heated separately to 80°C. B was heated to 70°C. A was added to C while 
mixing with homogenizer 2-3 minutes. The mixture was removed from homogenizer and 
stirred normally whilst B was added. The product was then cooled to room temperature. 
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Example 33 

An oil in water emulsion for use in the method of treatment or prevention of. wrinkles 
according to the invention was prepared as follows. 





Ingredients 


%WW 


Supplier 




Brii 72 POE 2 - Stearvl Ether 


0.5 


Uniqema Americas 




Fmprp«;t 1^9 - Stearin Acid 


2.0 


Cognis 




ppipmnl pnn - Prnrwl^np Glvcol Dicaorvlate/DicaDrate 


10.0 


Phoenix 




Hrakp nil Q - 1 T Minpral Oil 


9.0 


Penreco 




Rrii 791 - POP 91 ^tparvl Fthpr 


1.0 


Uniqema Americas 






10.0 


ISP 




Dow Corning 200 Fluid - Dimethicone 


1.0 


Dow Corning 




Propyl Paraben 


0.1 


Clariant Corp. 


B) 


Carbopol Ultrez 10 - Slurry 3% 


5.0 


B.R Goodrich 




Water Distilled 


7.5 




C) 


TEA -99% 


1.2 


Union Carbide 




Zinc Oxide 


2.0 


Z-COTE--BASF 




Water Distilled 


12.5 






Methyl Paraben 


0.25 


Clariant Corp. 




Lauryliminodipropionic acid tocopheryl phosphate - 30% 


10.0 


VPCS 




Water Distilled 


q.s. 100% 





A and C were heated separately to 80°C. B was heated to 70°C. A was added to C while 
mixing with homogenizer 2-3 minutes. The mixture was removed from homogenizer and 
stirred normally whilst B was added. The product was then cooled to room temperature. 



WO 03/011303 



PCT/AU02/OI003 



-50- 



Example 34 

A water in oil emulsion for use in the method of treatment or prevention of aging lines 
according to the invention was prepared as follows. 





Ingredients 


%WW 


Supplier 


A) 


Cetiol OE - Di-N-Octyl Ether 


23.0 


Cognis 




Dehymuls PGPH 


5.0 


Cognis 




Beeswax 


0.5 


Stahl & Pitsch 




Zinc Stearate 


0.5 


Whittaker 




Padimate O 


7.0 


ISP 




Avobenzone 


2.0 






Dow Corning 200 Fluid - Dimethicone 


1.0 


Dow Corning 


B) 


Magnesium Sulfate 


0.3 






Glycerin 96% 


5.0 


Dow Chemical 




Lauryliminodipropionic Acid Tocopheryl Phosphate - 30% 


6.67 


VPCS 




Sodium Ascorbyl Phosphate (SAP) - 95-99% 


1.0 


BASF 




Water Distilled 


q.s. 100% 




C) 


Germall II 


1.0 


Sutton Lab, ISP 



5 A and B were heated separately to 80°C. B was added to A while homogenizing. After 
emulsification, the mixture was removed from homogenizing and a propeller stirrer was used 
to cool down the batch. At 30°C or 28°C, C was added and the batch was passed through a 
colloid mill at tight setting, cap 8-10. 
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Example 35 

A water in oil hand and body lotion for use in the method of treatment or prevention of 
erythema and inflammation associated with or leading to dry rough skin according to the 



invention was prepared as follows. 





Ingredients 


%ww 


Supplier 


A) 


Cetiol OE - Di-N-Octyl Ether 


23.0 


Cognis 




Dehymuls PGPH 


5.0 


Cognis 




Beeswax 


0.5 


Stahl & Pitsch 




Zinc Stearate 


0.5 


Whittaker 




Trolamine Salicylate 


7.0 


ISP 




Dow Corning 200 Fluid - Dimethicone 


1.0 


Dow Corning 


B) 


Magnesium Sulfate 


0.3 






MT 150 W 


5.0 


Tayca 




Glycerin 96% 


5.0 


Dow Chemical 




Lauryliminodipropionic Acid Tocopheryl Phosphate - 30% 


3.33 


VPCS 




Lauryliminodipropionic Acid Ascorbyl Phosphate 6% 


33.33 


VPCS 




Sodium Ascorbyl Phosphate (SAP) - 95-99% 


1.0 


BASF 




Water Distilled 


q.s. 100% 




C) 


Germall II 


1.0 


Sutton Lab, ISP 



A and B were heated separately to 80°C. B was added to A while homogenizing. After 
emulsification, the mixture was removed from homogenizing and a propeller stirrer was used 
to cool down the batch. At 30°C or 28°C, C was added and the batch was passed through a 
colloid mill at tight setting, cap 8-10. 
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Example 36 

A water in oil emulsion for skin protection for use in the method of treatment according to the 
invention was prepared as follows. 





Ingredients 


%WW 


Supplier 


A) 


Cetiol OE - Di-N-Octyl Ether 


23.0 


Cognis 




Dehymuls PGPH 


5.0 


Cognis 




Beeswax 


0.5 


Stahl & Pitsch 




Zinc Stearate 


0.5 


Whittaker 




Dow Corning 200 Fluid - Dimethicone 


1.0 


Dow Corning 


B) 


Magnesium Sulfate 


0.3 






Zinc Oxide 


5.0 


Z-COTE-BASF 




Glycerin 96% 


5.0 


Dow Chemical 




Lauryliminodipropionic Acid Ascorbyi Phosphate - 6% 


10.00 


VPCS 




Water Distilled 


q.s. 100% 




C) 


Germall II 


1.0 


Sutton Lab, ISP 



PROCEDURE 

A and B were heated separately to 80°C. B was added to A while homogenizing. After 
emulsification, the mixture was removed from homogenizing and a propeller stirrer was used 
to cool down the batch. At 30°C or 28°C, C was added and the batch was passed through a 
colloid mill at tight setting, cap 8-10. 
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Example 37 



A water in oil emulsion for facial skin for use in the method of treatment according to the 
invention was prepared as follows. The ascorbyl phosphate complex provides skin lightening 





Ingredients 


%WW 


Supplier 


t\) 


Cetiol OE - Di-N-Octyl Ether 


23.0 


Cognis 




nphv/miil<? PGPH 


5.0 


Cognis 




UCCO VVCJA 


0.5 


Stahl & Pitsch 




Zinc Stearate 


0.5 


Whittaker 




Amihobenzoic Acid 


7.0 


ISP 




Homosalate 


1.0 


Witco 




Dow Corning 200 Fluid - Dimethicone 


1.0 


Dow Corning 


B) 


Magnesium Sulfate 


0.3 






Glycerin 96% 


5.0 


Dow Chemical 




Lauryliminodipropionic Acid Tocopheryl Phosphate - 30% 


5.0 


VPCS 




Lauryliminodipropionic Acid Ascorbyl Phosphate - 30% 


5.0 


VPCS 




Water Distilled 


q.s. 100% 




C) 


Germall II 


1.0 


Sutton Lab, ISP 



A and B were heated separately to 80°C. B was added to A while homogenizing. After 
emulsification, the mixture was removed from homogenizing and a propeller stirrer was used 
to cool down the batch. At 30°C or 28°C, C was added and the batch was passed through a 
colloid mill at tight setting, cap 8-10. 
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Example 38 



A water in oil emulsion for sun protection for use in the method of treatment or prevention of 
erythema and inflammation associated with most common skin conditions including eczema 
according to the invention was prepared as follows. 





Ingredients 


%WW 


Supplier 


A) 


Cetiol OE - Di-N-Octyl Ether 


23.0 


Cognis 




Dehymuls PGPH 


5.0 


Cognis 




Beeswax 


0.5 


Stahl & Pitsch 




Zinc Stearate 


0.5 


Whittaker 




Phenylbenzimidazole Sulfonic Acid 


7.0 


ISP 




Cinoxate 


2.0 


ISP 




Dow Corning 200 Fluid - Dimethicone 


1.0 


Dow Corning 


B) 


Magnesium Sulfate 


0.3 






Glycerin 96% 


5.0 


Dow Chemical 




Lauryliminodipropionic Acid Tocopheryl Phosphate and. 
Lauryliminodipropionic Acid Ascorbyl Phosphate - 30% 


10.0 


VPCS 




Water Distilled 


44.7 




C) 


Germall II 


1.0 


Sutton Lab, ISP 



A and B were heated separately to 80°C. B was added to A while homogenizing. After 
emulsification, the mixture was removed from homogenizing and a propeller stirrer was used 
to cool down the batch. At 30°C or 28°C. C was added and the batch was passed through a 
colloid mill at tight setting, cap 8-10. 



WO 03/011303 



PCT/AU02/OI003 



-55- 



Example 39 

A water in oil emulsion for use in the method of promoting healthy skin according to the 
invention was prepared as follows. 





Inaredients 


%WW 


Supplier 




Ppfinl OP 
Di-M-Ortvl Ether 


23.0 


Cognis 






5.0 


Cognis 




Beeswax 


0.5 


Stahl & Pitsch 




Zinc Stearate 


0.5 


Whittaker 




Padimate 0 


7.0 


ISP 




Dioxybenzone 


2.0 


ISP 




Dow Corning 200 Fluid - Dimethicone 


1.0 


Dow Corning 


B) 


Magnesium Sulfate 


0.3 






Glycerin 96% 


5.0 


Dow Chemical 




Lauryliminodipropionic Acid Tocopheryl Phosphate - 30% 


10.0 


VPCS 




Water Distilled 


44.7 




C) 


German II 


1.0 


Sutton Lab, ISP 



A and B were heated separately to 80°C. B was added to A while homogenizing. After 
emulsification, the mixture was removed from homogenizing and a propeller stirrer was used 
to cool down the batch. At 30°C or 28°C, C was added and the batch was passed through a 
colloid mill at tight setting, cap 8-10. 
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Example 40 

A water in oil emulsion for total body protection for use in the method of treatment or 
prevention of erythema and inflammation associated with rosacea according to the invention 



was prepared as follows. 





Ingredients 


%WW 


Supplier 


A) 


Cetiol OE - Di-N-Octyl Ether 


23.0 


Cognis 




Dehymuls PGPH 


5.0 


Cognis 




Beeswax 


0.5 


Stahl & Pitsch 




Zinc Stearate 


0.5 


Whittaker 




Octyl Methoxy Cinnamate 


7.0 


ISP 




Methyl Anthranilate 


2.0 






Dow Corning 200 Fluid - Dimethicone 


1.0 


Dow Corning 


B) 


Magnesium Sulfate 


0.3 






Glycerin 96% 


5.0 


Dow Chemical 




Lauryliminodipropionic Acid Tocopheryl Phosphate - 30% 


10.0 


VPCS : 




Water Distilled 


44.7 




C) 


Germall II 


1.0 


Sutton Lab, ISP 



A and B were heated separately to 80°C. B was added to A while homogenizing. After 
emulsification, the mixture was removed from homogenizing and a propeller stirrer was used 
to cool down the batch. At 30°C or 28°C, C was added and the batch was passed through a 
colloid mill at tight setting, cap 8-10. 
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Example 41 

A sunscreen with silicone for use in the method of preventing or treating erythema and 
inflammation associated with sunburn according to the invention was prepared as follows. 



Ingredients 


%WW 


Supplier 


Polyglycerol-4 Isostearic Acid and Cetyl Dimethicone 
oopoiyoi ana nexyi Lauraie 


10.00 


BASF 


OrrvmrinhAi" C' COO 

oremopnor kdooz 


n fin 




vjiyceryi inuenenate 


^ nn 




Cetyl Methicone 


9 nn 




C 12 -C 15 Alkyl Benzoate 


5.00 




Cyclomethicone 


8.85 


Dow Corning 


Z Cote HP-1 - Zinc Oxide and Dimethicone 


5.00 


BASF 


. Phenyl Trimethicone 


7.00 


Dow Corning 


Uvinol Ti02 


3.00 


BASF 


Xanthan Gum 


0.10 




Glycerin 


3.00 




Deionized Water 


q.s. 100% 




Disodium EDTA 


0.10 


Dow Corning 


Lauryliminodipropionic Acid Tocopheryl Phosphate - 30% 


3.33 


VPCS 


Lauryliminodipropionic Acid Ascorbyl Phosphate -30% 


6.67 


VPCS 


Fragrance Preservative 


q.s. 





WO 03/011303 



PCT/A 1102/0 1003 



-58- 



Example 42 

A protective shampoo and conditioner for use in the method of treatment according to the 
invention was prepared as follows. 



Ingredients 


%WW 


Supplier 


Sodium Lauryl (1) Ether Sulfate 


5.00 




Cocamidopropyl Betaine 


1.50 




Merquat 550 


5.00 




Cocamide ME A 


2.00 




Cinnamidopropyl trimonnium chloride(catc) | 


4.00 




Lauryliminodipropionic Acid Tocopheryl Phosphate - 30% 


2.00 


VPCS 


Fragrance Preservative 


q.s. as desired 




Deionized Water 


q.s. ad 100% 





5 Adjust pH to 6.0-6.5 with citric acid. 
Example 43 

A protective rinse-off hair conditioner for use in the method of treatment or prevention of 
erythema and inflammation associated with dandruff according to the invention was prepared 
10 as follows: 



Ingredients 


%WW 


Supplier 


Distearyl Dimethyl Ammonium Chloride 


2.0 




Brij 721 - POE 21 Stearyl Ether 


1.0 


Uniqema Americas 


Stearyl Alcohol 


1.0 




Lauryliminodipropionic Acid Tocopheryl Phosphate and 
Lauryliminodipropionic Acid Ascorbyl Phosphate - 30% 


2.0 


VPCS 


Fragrance, Preservative 


q.s. as desired 




Deionized Water 


q.s. ad 100% 
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Example 44 

A protective spray for hair and skin for use in the method of treatment or prevention of 
erythema and inflammation associated with dandruff was prepared as follows. 



Ingredients 


%WW 


Supplier 


Uvinol MS-40 


2.00 


BASF 


Masil SF 19 


1.00 


BASF 


DL Panthenol 


2.00 


BASF 


Lauryliminodipropionic Acid Tocopheryl Phosphate - 30% 


3.00 


VPCS 


Peg 40 Castor Oil . 


0.50 


BASF 


Citric Acid 


q.s. as desired 




Preservative, Fragrance 


q.s. as desired 




Ethanol/Water 50/50 


q.s. ad 100% 





Pharmaceutical Composition Example 45 

Aqueous gel composition for use in the method of treatment according to the invention was 
prepared according to the following formulation: 



Ingredient 


W/w percent 


Oleyliminipentanoic acid retinyl phosphates 


15 


Carbomer.RTM. 940 


1 


sodium hydroxide to desired pH 


QS 


water 


QS 
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Example 46 

A cream for use in the methods according to the invention was prepared as follows according 
to the procedure in Example 4: 



PHASE A 


W/W 


Deionized water 


59.00% 


Glycerol 


5.00 


Arginine as free base 


1.74 


Trisodium EDTA 


0.05 


Carbomer (Carbopol Ultrez 10) 2 


0.50 


Lauryliminodipropionic Acid Ubiquinyl Phosphate 1 


8.64 


PHASE B 




Cetearyl Alcohol (and) Ceteareth-20 (Phoenoxol T) 3 


2.00 


Glyceryl Stearate (Emerest 2400) 4 


1.00 


Isopropyl Myristate (Pelemol IPM) 3 


5.00 


Cetyl Ethylhexanoate (Pelemol 168) 3 


3.50 


Isocetyl Behenate (Pelemol ICB) 3 


3.50 


Oleyl Erucate (Cetiol J-600) 4 


3.00 


Dimethicone (Dow 200,100 cSt.) 5 


0.50 


PHASE C 




Deionized Water 


5.00 


Thethanolamine (99%) 


0.50 


PHASE D 




Propylene Glycol (and) Diazolidinyl Urea (and) Methylparaben (and) 
Propylparaben (Germaben II) 6 


1.00 




1 00.00% 



WO 03/011303 



PCT/A 1102/0 1003 



-61- 



Example 47 

A cream for use in the methods according to the invention was prepared as follows according 
to the procedure in Example 4: 



PHASE A 


W/W 


Deionized water 


65.00% 


Glycerol 


5.00 


Trisodium EDTA 


0.05 


Arginine as free base 


1.74 


Carbomer (Carbopol Ultrez. 1 0) 2 


0.50 


Lauryliminodipropionic Acid Ascorbyl Phosphate 1 


2.60 


PHASE B 




Cetearyl Alcohol (and) Ceteareth-20 (Phoenoxol T) 3 


2.00 


Glyceryl Stearate (Emerest 2400) 4 


1.00 


Isopropy) Myristate (Pelemol IPM) 3 


5.00 


Cetyl Ethylhexanoate (Pelemol 168) 3 


3.50 


Isocetyl Behenate (Pelemol ICB) 3 


3.50 


Oleyl Erucate (Cetiol J-600) 4 


3:00 


Dimethicone (Dow 200,100 cSt.) 5 


0.50 


PHASE C 




Deionized Water 


5.00 


Triethanolamine (99%) 


0.50 


PHASE D 




Propylene Glycol (and) Diazolidinyl Urea (and) Methylparaben (and) 


1.00 


Propylparaben (Germaben II) 6 






100.00% 
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Pharmaceutical Composition Example 48 

Aqueous gel composition for use in the method of treatment according to the invention was 
prepared according to the following formulation: 



Ingredient 


W/w percent 


Tocotrienol phosphate histadine complexes 


15 


retin A 


0.5 


Carbomer.RTM. 940 


1 


sodium hydroxide to desired pH 


QS. 


water 


QS 



5 Pharmaceutical Composition Example 49 

Aqueous gel composition for use in the method of treatment according to the invention was 
prepared according to the following formulation: 



Ingredient 


W/w percent 


palmyliminodiproprionic acid P:tocopheryl P.ascorbyl phosphate 
diesters 


15 


retin A 


0.5 


Carbomer.RTM. 940 


1 


sodium hydroxide to desired pH 


QS 


water 


QS 



Summary 

10 The examples above illustrate that the method of the invention provides treatment and 
preventative properties for skin conditions. 

The word 'comprising' and forms of the word 'comprising' as used in this description and in 
the claims does not limit the invention claimed to exclude any variants or additions. 

Modifications and improvements to the invention will be readily apparent to. those skilled in 
15 the art. Such modifications and improvements are intended to be within the scope of this 
.invention. 
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CLAIMS: 

1 . A method for preventing, alleviating symptoms or treating a skin condition, the method 
comprising topically administering to the skin of a subject a cosmetic or 
pharmaceutical formulation comprising an effective skin-penetrating amount of one or 

5 more complexes of one or more phosphate derivatives of one or more electron 

transfer agents 

2. A method according to claim 1 wherein the topical composition further comprises a 
topically acceptable carrier. 

3. A method according to claim 1 wherein the skin condition is selected from the group 
10 consisting of deterioration of skin homeostasis, inflammation, erythema, wound, burn, 

sun sensitivity, dandruff, rosacea, dermatitis, gingivitis, sunburn, heat burn, psoriasis, 
insect bites, seborrheic dermatitis, calluses, corns, eczema, photo-aging, wrinkles, 
common warts, plantar warts, thickening of the epidermal layer and pigmentation. 

4. A method according to claim 1 wherein the topical formulation comprises 0.01 to 30% 
1 5 by weight of the total composition of one or more complexes of one or more 

phosphate derivatives of one or more electron transfer agents. 

5. A method according to claim 4 wherein the topical formulation comprises 1 to 15% by 
weight of the total composition of one or more complexes of one or more phosphate 
derivatives of one or more electron transfer agents. 

20 6. A method according to claim 5 wherein the topical formulation comprises 1 to 5% by 
weight of the total composition of one or more complexes of one or more phosphate 
derivatives of one or more electron transfer agents. 

7. A method according to claim 6 wherein the topical formulation comprises 1 to 3% by 
weight of the total composition of one or more complexes of one or more phosphate 

25 derivatives of one or more electron transfer agents. 

8. The method according to claim 1 wherein the electron transfer agent in the one or 
more complexes of one or more phosphate derivatives of one or more electron 
transfer agents is selected from the group consisting of hydroxy chromans including 
alpha, beta and gamma tocols'and tocotrienols in enantiomeric and raecemic forms; 

30 quinols being the reduced forms of vitamin K1 and ubiquinone; hydroxy carotenoids 

including retinol; calciferol and ascorbic acid. 

9. A method according to claim 8 wherein the electron transfer agent in the one or more 
complexes of one or more phosphate derivatives of one or more electron transfer 
agents comprises a hydroxy chroman. 
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10. A method according to claim 9 wherein said hydroxy chroman is tocopherol. 

11. A method according to claim 8 wherein the electron transfer agent in the one or more 
complexes of one or more phosphate derivatives of one or more electron transfer 
agents is selected from the group consisting of tocopheryl phosphates; ascorbyl 
phosphates; P:tocopheryl P:ascorbyl phosphate diester, tocotrienol phosphates, 
ubiquinyl phosphates; retinyl phosphates; and mixtures thereof. 

2. A method according to claim 1 wherein the complex of one or more phosphate 
derivatives of one or more electron transfer agents is selected from the group 
consisting of the reaction products of 

(a) a phosphate of an electron transfer agent selected from the group consisting of 
ascorbyl phosphates, retinyl phosphates, tocopheryl phosphates, tocotrienol 
phosphates and P:tocopheryl P:ascorbyl phosphate diesters; ubiquinyl 
phosphates or mixtures thereof;and 

(b) a complexing agent selected from the group consisting of arginine, histadine 
and tertiary substituted amines, such as those according to the following 
formula: 

NR 1 R 2 R 3 

wherein R 1 is chosen from the group comprising straight or branched chain 
mixed alkyl radicals from C6 to C22 and carbonyl derivatives thereof; 

R 2 and R 3 are chosen independently from the group comprising H, CH 2 COOX, 
CH 2 CHOHCH 2 S0 3 X, CH 2 CHOHCH 2 OP0 3 X, CH 2 CH 2 COOX, CH 2 COOX, 
CH 2 CH 2 CHOHCH 2 S0 3 X or CH 2 CH 2 CHOHCH 2 OP0 3 X and X is H, Na, K or 
aikanolamine provided R 2 and R 3 are not both H; and 

wherein when R 1 is RCO then R 2 may be CH 3 and R 3 may be 
(CH 2 CH 2 )N(C 2 H 4 OH)-H 2 CHOP0 3 or R 2 and R 3 together may be 
N(CH 2 ) 2 N(C 2 H 4 OH)CH 2 COO-. 

A method according to claim 1 wherein the topical formulation further comprises at 
least one other active ingredient selected from the group consisting of antibiotics, 
antihistamines, disinfectants, antiseptics, salicylic acid or a vitamin A derivative, anti- 
inflammatories, keratolytic agents, sunscreens, and mixtures thereof. 

A method according to claim 13 wherein the topical formulation further comprises an 
effective antimicrobial amount of one or more antibiotics. 
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15. A method according to claim 14 wherein the antibiotic is selected from the group 
consisting of erythromycin, lincomycin family, cephalosporins, tetracycline family, and 
combinations thereof. 

16. A method according to claim 14 wherein the antibiotic is present in an amount of 0.01 
5 to 5.0% by weight of the total composition. 

17. A method according to claim 13 wherein the topical formulation further comprises a 
keratolytic agent. 

18. A method according to claim 1 7 wherein the keratolytic agent is present in an amount 
of 0. 1 to 6.0% by weight of the total composition. 

10 19. A method according to claim 18 wherein the keratolytic agent is present in an amount 
of 0.5 to 3.0% by weight of the total composition. 

20. A method according to claim 1 3 wherein the topical formulation further comprises 
salicylic acid or a vitamin A derivative. 

21 . A method according to claim 20 wherein said vitamin A derivative is a retenoic acid. 

15 22. A method according to claim 13 wherein the topical formulation further comprises one 
or more physical or chemical sunscreens. 

23. A method according to claim 3 wherein the skin condition is acne. 

24. A method according to claim 23 which further comprises administering a keratolytic 
agent subsequently to or simultaneously with the administration of the complex of one 

20 or more phosphate derivatives of one or more electron transfer agents. . 

25. A method according to claim 23 wherein said acne involves a bacterial infection and 
wherein said method further comprises administering an antibiotic subsequently to or 
simultaneously with the administration of the complex of one or more phosphate 
derivatives of one or more electron transfer agents. 

25 26. A method according to claim 25 wherein said antibiotic administration is topical. 

27. A method according to claim 25 wherein said antibiotic administration is oral. 

28. A method according to claim 23 which further comprises administering an antiseptic 
subsequently to or simultaneously with the administration of the complex of one or 
more phosphate derivatives of one or more electron transfer agents. 

30 29. A method according to claim 23 wherein the pharmaceutical formulation comprises: 



(a) 



1 to 10% by weight of the total composition of lauryliminodipropionic acid 
tocopheryl phosphate; 
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(b) 0.1 to 10% by weight of the total composition of Carbomer ultrez 3%; 

(c) 0.1 to 10% by weight of the total composition of triethanolamine; 

r 

(d) optional colouring agents and preservatives; and 

(e) balance of the total composition of water. 

30. The method according to claim 29 comprising about 3%(w/w) lauryliminodipropionic 
acid tocopheryl phosphate. 

31 . A method according to claim 3 wherein the skin condition is sunburn. 

32. The method according to claim 31 wherein the pharmaceutical formulation comprises 
about 1 to 3 %(w/w) lauryliminodipropionic acid tocopheryl phosphate. 

33. A method according to claim 3 wherein the skin condition is roscaea. 

34. The method according to claim 33 wherein the pharmaceutical formulation comprises 
about 1 to 3 %(w/w) lauryliminodipropionic acid tocopheryl phosphate. 

35. A method according to claim 3 wherein the skin condition is an insect bite or sting. 

36. The method according to claim 35 wherein the pharmaceutical formulation comprises 
about 1 to 3 %(w/w) lauryliminodipropionic acid tocopheryl phosphate. 

37. A method according to claim 3 wherein the skin condition is a heat burn. 

38. The method according to claim 37 wherein the pharmaceutical formulation comprises 
about 1 to 3 %(w/w) lauryliminodipropionic acid tocopheryl phosphate. 

39. A method according to claim 3 wherein the skin condition is dermatitis. 

40. The method according to claim 39 wherein the pharmaceutical formulation comprises 
about 1 to 3 %(w/w) lauryliminodipropionic acid tocopheryl phosphate. 

41 . A method according to claim 3 wherein the skin condition is sebhorratic dermatitis. 

42. The method according to claim 41 wherein the pharmaceutical formulation comprises 
about 1 to 3 %(w/w) lauryliminodipropionic acid tocopheryl phosphate. 

43. A method according to claim 3 wherein the skin condition is photo-aging. 

44. The method according to claim 43 wherein the pharmaceutical formulation comprises 
about 1 to 3 %(w/w) lauryliminodipropionic acid tocopheryl phosphate. 

45. A method according to claim 3 wherein the skin condition is wrinkles. 

46. The method according to claim 45 wherein the pharmaceutical formulation comprises 
about 1 to 3 %(w/w) lauryliminodipropionic acid tocopheryl phosphate. 



WO 03/0.1 1303 



-67- 



PCT/AU02/01003 



47. A method according to claim 3 wherein the skin condition is pigmentation. 

48. The method according to claim 47 wherein the pharmaceutical formulation comprises 
about 1 to 3 %(w/w) lauryliminodipropionic acid tocopheryl phosphate. 

49. A method according to claim 3 wherein the topical formulation comprises: 

(a) 0.1 to 10% by weight of the total composition of lauryliminodipropionic acid 
tocopheryl phosphate; 

(b) 0. 1 to 1 0% by weight of the total composition of glycerin; 

(c) 0.01 to 5% by weight of the total composition of trisodium EDTA; 

(d) 0.01 to 5% by weight of the total composition of carbomer (Carbopol Ultrez 
10); 

(e) 0. 1 to 1 0% by weight of the total composition of cetearyl alcohol (and) 
Ceteareth-20 (Phoenoxol T); 

(f) 0.1 to 5% by weight of the total composition of glyceryl stearate; 

(g) 0.1 to 10% by weight of the total composition of isopropyl myristate; 

(h) 0. 1 to 1 0% by weight of the total composition of cetyl ethylhexanoate; 

(i) 0.1 to 10% by weight of the total composition of isocetyl behenate; 
(j) 0.1 to 10% by weight of the total composition of oleyl erucate; 

(k) 0.01 to 5% by weight of the total composition of dimethicone; 

(I) 0.01 to 5% by weight of the total composition of triethanolamine; 

(m) 0.1 to 10% by weight of the total composition of propylene glycol, diazolidinyl 
urea, methylparaben, and propylparaben (Germaben II); and 

(n) balance of the total composition of water. 

50. A cosmetic or pharmaceutical topical formulation when used for preventing, alleviating 
symptoms or treating a skin condition, the cosmetic or pharmaceutical formulation 
comprising an effective skin-penetrating amount of one or more complexes of one or 
more phosphate derivatives of one or more electron transfer agents and a topically 
acceptable carrier. 

51 . Use of an effective skin-penetrating amount of one or more complexes of one or more 
phosphate derivatives of one or more electron transfer agents together with a topically 
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acceptable carrier in the manufacture of a medicament for preventing, alleviating 
symptoms or treating a skin condition of a subject. 

52. A pharmaceutical kit for preventing, alleviating symptoms or treating a skin condition 
comprising a first set and a second set of components, wherein said first set of 
components comprises a first active ingredient selected from the group consisting of 
antibiotics, disinfectants, antihistamines, antiseptics, salicylic acid, vitamin A 
derivative, antiinflammatories, keratolytic agents, sunscreens and mixtures thereof, 
said second set of components comprises one or more complexes of one or more 
phosphate derivatives of a hydroxy chroman, and said first and second sets of 
components when mixed together form a composition for preventing, alleviating 
symptoms or treating a skin condition. 

53. A method for preventing, alleviating symptoms or treating a skin condition, the method 
comprising topically administering to the skin of a subject a cosmetic or 
pharmaceutical topical formulation comprising an effective skin-penetrating amount of 
one or more phosphate derivatives of one or more electron transfer agents. 

54. A method according to claim 53 wherein the topical formulation further comprises a 
topically acceptable carrier. 

55. A method according to claim 53 wherein said phosphate derivatives of one or more 
electron transfer agents is selected from the group consisting of tocopheryl 
phosphates; ascorbyl phosphates; P:tocopheryl P.ascorbyl phosphate diester, 
ubiquinyl phosphates; retinyl phosphates; and mixtures thereof. 

56. A method according to claim 53 wherein said phosphate derivatives of one or more 
electron transfer agents is an alkali metal salt of a tocopheryl phosphate. 

57. A method according to claim 53 wherein said phosphate derivatives of one or more 
electron transfer agents is an alkyl amine phosphatidyl derivative of a tocopheryl 
phosphate. 

58. Use of an effective skin-penetrating amount of one or more phosphate derivatives of 
one or more electron transfer agents together with a topically acceptable carrier in the 
manufacture of a medicament for preventing, alleviating symptoms or treating a skin 
condition of a subject. 
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